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RECORD OF DECI SI ON
Rermedi al Alternative Sel ection
SI TE NAME AND LOCATI ON

Smith's Farm Site (Second Operable Unit)
Brooks, Bullitt County, Kentucky

STATEMENT OF BASI S
Thi s deci si on docunent presents the selected final remedial action for the Second Qperable Unit
of the Smth's Farm Site, Brooks, Bullitt County, Kentucky, which was chosen in accordance with
CERCLA, as anended by SARA, and the National G| and Hazardous Substances Pol |l uti on Contingency
Pl an. This decision is based on the admnistrative record for the Site. Anong the Admi nistrative
Record docurents which formthe basis for selection of the renedial action are:

Renedi al Investigation Report, Qperable Unit Two

Feasibility Study Report, Qperable Unit Two

Summary of Renedial Alternative Selection

Responsi veness Sunmary

Staff Recommendati ons and Revi ews
The Commonweal th of Kentucky concurs with the sel ected renedy.
ASSESSMENT OF THE SI TE
Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.
DESCRI PTI ON OF THE REMEDY
The function of this renedy is to reduce the risk associated with exposure to the (1)
contam nated, on-site surface soils, (2) contam nated, onsite surface and ground waters, (3)
contam nated, on-site streamsedinents, and (4) contami nated, on-site | eachate and | eachate
sedi ment s.
The naj or conponents of the sel ected renedy include:

Renedi at e subsurface thermal anonalies

i consolidate peripheral waste areas within landfill

Install extensive |eachate collection systemto intercept and collect |eachate and
contam nat ed ground wat er

Recont our surface of landfill

Install RCRA-type cap with run-on and run-off control systens and a gas control system



Install multi-stage |eachate treatnment systemfor on-site discharge to the intermttent
Unnaned Tributary east of the |andfil

Install a perinmeter fence and warning signs

Monitor the Qperable Unit Two wells sem -annually for five (5) years after construction is
conplete and thereafter annually for twenty-five (25) years

| npose surface water and ground water use restrictions as well as deed restrictions to
limt |and use

DECLARATI ON

The selected renedy is protective of human health and the environnment, attains Federal and State
requirenents that are legally applicable or rel evant and appropriate to the renedial action, and
is cost-effective. This renedy utilizes permanent solutions and alternative treatnent (or
resource recovery) technol ogies to the nmaxi numextent practicable. This renedy satisfies the
statutory preference for renedies that enploy treatnent that reduces toxicity, nobility, or
volume as a principal elenment and utilizes permanent solutions to the naxi mum extent

practicable. However, because treatnent of the principal threats at the Site was not found to
be practicable, this renedy does not satisfy the statutory preference for treatnment of all Site
wastes as a principle element. This renedy utilizes contai nment due to the technica
inpracticability of treating a |arge volume of m xed, heterogeneous |andfill wastes.

Because this remedy may result in hazardous substances renai ning on site above heal t h-based
levels, a revieww |l be conducted within five (5) years after the comencenent of renedial
action to ensure that the remedy continues to provi de adequate protecti on of hurman health and
t he environnent .



RECORD OF DEC SI ON

FOR

OPERABLE UNI T TWD

SM TH S FARM ( BROCKS)

CERCLA NPL SI TE

SHEPHERDSVI LLE, BULLI TT COUNTY, KENTUCKY
KY0972674139

REMEDI AL ALTERNATI VE SELECTI ON

U S. Environnental Protection Agency
Region IV

Atlanta, Ceorgia

Sept enber 17, 1993

TABLE OF CONTENTS

1.0 | NTRODUCTI ON

S| TE NAME, LOCATI ON AND DESCRI PTI ON
1.2 SITE H STORY

=
[EEY

2.0 ENFORCEMENT HI STCRY

3.0 H GHLIGHTS OF COWUN TY PARTI CI PATI ON

4.0 SCOPE AND ROLE OF THE CPERABLE UNNT WTHI N THE SI TE STRATEGY

5.0 SUWHARY COF SI TE CHARACTERI STI CS

ENVI RONMENTAL SETTI NG

5.1

5.1.1 dinate.

5.1.2 Flora and Fauna.

5.1.3 GCeol ogy.

5.1.4 Soils.

5.1.5 Hydrogeol ogy.

5.1.6 Surface Water and Topography.

CGEOPHYSI CAL | NVESTI GATI ON RESULTS
Areal Extent of the Landfill
Vertical Extent of Landfill.
Landfill Characterization.
Mappi ng of Subsurface Conductive Pl une.
Reconnai ssance of Unnaned Tri butary.
Infrared Thermal | nagery.
Radi ol ogi cal Survey.
Summary of Results.

RGOSR RO RO
NNNNNNNNN
O~NO OO WNERE



gaogonoao

o Ok WN R

NNNSNN
PR PRREPRE

A WN P

CONTAM NATI ON I N THE STUDY AREA

Expl oratory Trenching Results.

Leachate and Leachate Sedi nent.

Surface Water and Stream Sedi nent.

Surface and Subsurface Soil.

G ound Water.

Summary of the Contamination in the Study Area.

SUMVARY OF SI TE RI SKS

HUVAN HEALTH RI SKS

.1 Concentrations of Contami nants of Concern in Each Medi um of Exposure.

2 Summary of Results of Exposure Assessnent.

3 Summary of the Toxicity Assessnent of Contam nants of Concern.

3.1 Noncarcinogenic Effects

3.2 Carcinogenic Effects

3.3 Dernmal Exposures
.4 Summary of Ri sk Characterization of Each Pathway and the Total Risk for the Site.
.4.1 Potential or Actual Carcinogenic Risks

4.1.1 Current Carcinogenic R sks for Residential Populations

4.1.2 Future Carcinogenic R sks for Residential and Qccupational Adult Popul ations
.4.2 Noncarci nogeni c Ri sks

4.2.1 Current Noncarcinogenic Risk

4.2.2 Future Noncarcinogenic R sk for Nearby Residents, Onsite Residents, and Construction

VWr ker s

.4.3 Sunmary

ENVI RONMVENTAL EVALUATI ON

.1 Summary of the Affects of the Contamination on Habitats.
.2 Summary of the Affects of the Contami nati on on Any Endangered Speci es.

DESCRI PTI ON OF ALTERNATI VES

ALTERNATIVE | - NO ACTI ON
Tr eat nent Conponent.
Cont ai nnent Conponent .
General Conponents.

Maj or ARARs.



~
w

~
N

~
o

N
o
H

N
o
H

NANNAN
NN

NANNAN

A WN P

NANNAN
e

A WN P

NANNAN
oo oo

A WN P

NANNAN

oo oo
arwN

N

o

ALTERNATI VE |1 - LEACHATE COLLECTI ON AND TREATMENT

1 Treatnment Conponent.

2 Contai nmrent Conponent.

3 Ceneral Conponents.

4 Major ARARs.

ALTERNATI VE 111 - CONSCLI DATI ON OF LANDFI LL WASTE, CAP AND COVER, LEACHATE COLLECTI ON AND
TREATMENT

Tr eat nent Conponent.
Cont ai nnent Conponent .
General Conponents.
Maj or ARARs.

ALTERNATI VE 1V - STABI LI ZATI ON OF LANDFI LL ANOVALI ES, CONSCLI DATI ON OF LANDFI LL WASTE,
LEACHATE COLLECTI ON AND TREATMENT, CAP AND COVER

Tr eat nent Conponent.
Cont ai nnent Conponent .
General Conponents.
Maj or ARARs.

ALTERNATI VE V - | NCl NERATI ON AND STABI LI ZATI ON OF LANDFI LL ANOVALI ES, CONSOLI DATI ON OF
LANDFI LL WASTE, LEACHATE COLLECTI ON AND TREATMENT, CAP AND COVER

Tr eat nent Conponent.
Cont ai nnent Conponent .
General Conponents.
Maj or ARARs.

EXPLANATI ON OF MAJOR APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS AND
TO BE- CONSI DERED STANDARDS

.1 Chemcal -specific ARARs.

[

.1 Soil and Sedi nent
.2 Water
.3 Ar

Locati on-speci fi c ARARs.
Action-specific ARARs.
Maj or State ARARs.

To- Be- Consi dereds (TBCs).

SUMMARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES



8.1 THRESHOLD CRITERI A

©
[EEY

.1 Overall Protection of Hunan Health and the Environment
.2 Conpliance Wth ARARs.

©
[EEY

PRI MARY BALANCI NG CRI TERI A
Long- Term Ef f ecti veness and Per nanence.
Reduction of Toxicity, Mbility, or Volume Through Treatnent.
Short - Term Ef f ecti veness.
| npl ement abi lity.
Cost .

®®®®®®
NIESENENENES
a b wnN PP

®
w

MODI FYI NG CRI TERI A
.1 State/Support Agency Acceptance.
8.3.2 Community Acceptance.

®
w

9.0 THE SELECTED REMEDY

9.0.1 Treatnment Conponents.

9.0.2 Contai nnent Conponents.

9.0.3 General Conponents.

9.1 REMEDI ATI ON LEVELS AND OBJECTI VES

9.1.1 Buried Waste and Fill Material.

9.1.2 Leachate Water and Very Shal | ow Ground Water.
9.1.3 Surface Water and Surface Water Sedi nents.
9.1.4 Landfill Thernal Anonalies.

9.1.5 Metallic Anonalies Near the Unnaned Tributary.
9.2 STATUTORY DETERM NATI ONS

9.2.1 Protection of Human Health and the Environnent.

9.2.2 Conpliance Wth Applicable or Relevant and Appropriate Requirenments (ARARs).

9.2.2.1 Resource Conservation and Recovery Act (RCRA)
.2 Cean Air Act (CAA
.3 Gound Water/Surface Water ARARs

© ©
N
NN

©
N
w

Cost - Ef fect i veness.

9.2.4 UWilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource
Recovery Technol ogies to the Maxi mum Extent Practicabl e.

9.2.5 Preference for Treatnment as a Principal Elenent

9.3 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

10.0 THE RESPONSI VENESS SUMVARY

10.1 OVERVIEW

10.2 BACKGRCUND ON COVMUNI TY | NVOLVEMENT

10.3 MAJOR PUBLI C COMVENTS RECEI VED DURI NG THE PUBLI C COMMENT PERI CD AND EPA RESPONSES TO THOSE
COMMVENTS



FI GURES

o

CogumaoaguaoaonoaonER

A S A SO S U L L

© © o

©C oo ~NOOOUG~WNPEFPFO
'
'

Site Location Map

Site Map Depicting Two Qperable Units

Concept ual Hydrogeol ogi cal Model

Portion of the U S.GS. Brooks 7.5-M nute Quadrangl e
Interpreted Areal Limt of Landfill Material Based on Geophysical Data
| sopach Map of Landfill Material

Pre-Landfill Topographi c Surface

Map of EM 31 Apparent Conductivity

Infrared Thermal |magery Map

Leachate and Leachate Sedi nent Anal ytical Data
Surface Water and Stream Sedi nent Anal ytical Data
Surface and Subsurface Soil Analytical Data
Monitoring Well Analytical Data

Areas of Suspected Contam nation Qutside the RCRA Cap
Conceptual Leachate Col |l ection Plan

Smith's FarmSite - Renedial History

Smth's Farm- Qperable Unit Two Rl - Waste Inventory

Summary of Concentrati on Ranges of Chemicals of Concern by Media

Esti mat ed Exposure Poi nt Concentrations

Exposur e Routes Consi dered

Maj or Assunpti ons About Exposure Frequency and Duration

Chronic Health Criteria for Chem cals of Concern

Surmmary of Noncarci nogenic Risks - Qurrent and Future

Summary of Carcinogenic Risks - Current and Future

Summary of Major Site R sks Based on Current Land Use

Summary of Major Site R sks Based on Future Land Use

Conpari son of Surface water Concentrations (95% UCL) to Water Quality Criteria for the
Protection of Aquatic Life

Conpari son of Sediment Quality to Concentrations Found in the Unnamed Tributary's
Sedi nent s

Description of Five Alternatives

Action Levels for Surface Solids and Leachate Sedinent for Landfill Consolidation
Action Subtotals for Landfill Consolidation

Renedi ati on Levels for Gound, Surface, Leachate Water 9.1 -- ARARs and TBCs for the
Sel ect ed Renedy



ATTACHVENTS

5.0 Summary Tables of Analytical Results fromthe Qperable Unit Two Renedial |nvestigation
5.1 Analytical Data from Sanpling of the Unnamed Tributary

7.0 Summary of Costs for Renmedial Actions Alternatives

7.1 Leachate Collection and Physical Treatnent

7.2 Collection and Chenical /Physical Treatnent and Heavy Metal s Renoval

7.3 Leachate Collection and Chem cal / Physi cal Treatnent for the Renobval of Heavy Metals and
O gani cs

7.4 Leachate Coll ection and Chem cal / Physi cal / Bi ol ogi cal Treatnent for the Renoval of Heavy
Metal s and Organics

7.5 Leachate Interceptor Trench Typical Detail
8.0 Letter of Concurrence from Commonweal th of Kentucky
9.0 Deternination of Action Levels in Tables 9.0a, 9.0b, 9.0c

10.0 Transcript of May 21, 1992 Public Meeting, Proposed Plan Presentation, and List of
At t endees



1.0 | NTRCDUCTI ON
1.1 SITE NAME, LOCATI ON AND DESCRI PTI ON

The Smith's Farm Site refers to an approxi nately 460-acre property located in a rural part of

Bul litt County, Kentucky, approximately 1.5 mles southwest of Brooks, Kentucky. The Site is
located at an approximate latitude of 38 degrees 2 mnutes 45 seconds and a | ongitude of 85
degrees 44 mnutes 0 seconds (See Figure 1.0.). The Site is bordered on the north, east, and
west by forested hills and on the south by a residential area along Pryor Valley Road. The Site
includes an area of approximately eighty (80) acres where unpermtted di sposal of druns occurred
over a thirty (30) year period. This area, which is being addressed in Phase One or Operable
Unit One, was the subject of a prior Renedial Investigation /Feasibility Study (RI/FS) funded by
the USEPA, a Record of Decision (ROD) dated Septenber 29, 1989, and a ROD Arendnent dated

Sept enber 30, 1991. The Site also contains a landfill of approxinmately 37.5 acres (See Figure
1.1.) which was permtted for inert industrial wastes by the Commonweal th of Kentucky. Phase Two
or Qperable Unit Two addresses the fornerly permtted landfill as well as several snaller
outlying disposal areas. A major intermttent tributary, the Unnamed Tri butary, of Bluelick
Creek and the Floyd's Fork stream systemruns fromthe northernnost portion of the Smith's Farm
property to the southernnost edge of that property and then off-site into Bluelick Creek. The
Unnaned Tributary drai ns both major disposal areas.

At the southeast edge of the landfill along the access road there are several small run-down
wooden bui | di ngs, one of which houses an inoperative electric punp and collection sunp which are
a part of the old |l eachate collection and recirculation system The other buildings in that
sane area served as equi pment nmi ntenance and storage structures. |In the approxinate center of
the landfill, there is a blue, netal building which served both as an office and an equi pnent
repair facility

Al ong the east side of the landfill near the Unnaned Tributary, six (6) |eachate seeps have been
identified. These outbreaks flow out of the earthen slope or fromthe bank of the Tributary.
Anot her seep breaks out onto a lowlying area in the southwest quadrant of the landfill.

1.2 SITE H STORY

The Smith's Farmproperty is very hilly and not suitable for farmng or forestry; the hills have
steep-sloped sides with little flat area between. The proximty of industries in and around
Loui sville, and the need of those industries to dispose of their

wastes cost-effectively, resulted in the unpermitted and permtted di sposal of industrial and
comrercial wastes in two (2) ngjor areas and several snaller areas at the Site. Sone of the
Site's ravines served as disposal "ditches" for construction debris, old household appliances
aut o bodi es, unsal vageable netallic industrial equipnent, used tires, used drums, drunmmed

wast es, and uncontainerized liquid and solid wastes. The 37.5-acre landfill area, which was
conposed of a hilly ridge with a ravine on each side, was permtted by the Commonweal th of
Kentucky to accept inert industrial wastes from Novenber 1973 to May 1989, although the |andfil
area had industrial waste placed in it since the 1950's. The permt was not in effect

conti nuously and several violations occurred. The landfill was operated by the property owner,
M. Leonard O Smith, Sr., until his death in 1969, and by his son, Harlan Smith, until his
death in 1978. The current landfill and property owner is Ms. Mary Ruth Smth, whose nephew,
Buddy Mobl ey, has operated the landfill.

In 1984, follow ng several inspections by USEPA and Commonweal th regul atory personnel, an
i mredi ate renoval of surface druns, which contai ned hazardous waste, fromthe unpermtted
di sposal area (the area addressed by Operable Unit One) was conducted by USEPA. The Smith's



Farm Site was added to the National Priorities List in June 1986

During the 1980's, the landfill owner contracted for the installation of a small |eachate
collection and recircul ation systemat the landfill at the insistence of the Comonwealth.
Leachate lines of perforated plastic pipe were installed in ditches at the overburden/bedrock
interface on the southeastern and southern sides of the landfill. The collected | eachate went
to a surge/collection tank and then to a large punp fromwhich it was punped up to the centra
part of the landfill where it was sprayed onto the surface of the landfill from several vertica
plastic pipes. The systemwas used only intermttently and then, reportedly, was shutdown
before the 1988-89 (perable Unit One Renedial |nvestigation because of air em ssions problens
and conplaints fromresidents of the nobile honme park to the south of the landfill.

Reportedly, also during the 1980's, the landfill operator, in an attenpt to di spose of |arge

vol umes of scrap wood, set piles of wood debris on fire in the northeast and northwest quadrants
of the landfill. Later the operator buried the snoldering wood debris in an attenpt to snother
the fires. The attenpt to snother the fires was not conpletely successful and over the next few
years the operator nade subsequent attenpts to snother the subsurface conbustion by bull dozi ng
the areas. During the 1990 Qperable Unit Two Renedial Investigation, infrared aeria

phot ography indicated that thermal anomalies (surface soil tenperatures of 75-80 degrees
Fahrenheit on a cool norning) still existed; one in the northeast and one in the northwest
quadrant of the landfill.

In 1988, field activities for the Qperable Unit One RI/FS occurred. The RI for Qperable Unit One
determ ned that | eachate seeping fromthe permtted landfill contains several volatile organic
conmpounds (i.e., chlorinated aliphatics, ketones, and nonocyclic aronmatics) and heavy netals.
The Unnaned Tributary stream sedi nents are contam nated by extractabl e organi ¢ conpounds (i.e.
pol ycyclic aronmatic hydrocarbons) and heavy netals which are attributable to rel eases fromthe
permitted landfill, as well as the unpermtted drum di sposal area. Soil sanples collected from
a location next to the landfill were also contam nated with extractabl e organi ¢ conpounds.

The permt for the landfill expired on May 10, 1989. The Commonweal th of Kentucky deterni ned
that the permt should not be renewed because (1) a conpleted permt application had not been
recei ved (Kentucky Revised Statutes Section 224.855); (2) hazardous substances had been rel eased
fromthe permtted landfill and therefore renedial action to control the rel ease(s) was required
(Kentucky Revised Statutes 224.877); and (3) information required in order for the Commonweal th
to re-evaluate the pernit's renewal woul d be available only through a Site study conparable to

a Superfund Renedial |nvestigation (401 Kentucky Adm nistrative Regul ations 47: 020 Section 5).

The nature and extent of the releases fromw thin the general area of the fornerly permtted
landfill and the threat to hunan health and the environnent posed by these rel eases has been
determined. The potential for contam nation of the deeper ground water by |eachate fromthe
Qperable Unit Two fornerly permtted landfill and the Operable Unit One unpermtted drum

di sposal area has been investigated and has been denonstrated to be insignificant due to the
extrenely | ow perneability of the underlying shal e geol ogy. Therefore, the deep |inestone
aqui fer is not being addressed by the selected remedy in this Record of Decision

2.0 ENFORCEMENT H STORY
Al though Qperable Unit Two is being treated as a separate phase of the investigation and
remedi ation of the Smth's Farm Site, the enforcenent activities for both Operable Units are

i ntertw ned.

During the sunmmer of 1984 general notice letters and information request letters were issued and
the search for potentially responsible parties (PRPs) was initiated. During the spring of 1987



RI/FS special notice letters were issued to the PRPs. A 1984 renoval, which was conducted at
the area addressed by Operable Unit One by USEPA Region |V Energency Response authorities, is
the subject of an ongoi ng CERCLA Section 107 cost recovery suit. |In March 1990, the Depart nent
of Justice (DQJ) on behal f of USEPA filed civil action No. C90-0232-L(M agai nst the owner and
four (4) other PRPs who sent waste to the Site. On February 7, 1992 four (4) of the Defendants
filed a CERCLA-based suit against fifty-three (53) other PRPs in U S. District Court, Wstern
District of Kentucky at Louisville, attenpting to recover past, present, and future renediation
costs for both Qperable Units of the Site. The renediation schedule for the Qperable Unit One
area is in the Renedial Action (RA) phase under a March 14, 1990 Unilateral Adm nistrative O der
(UAO addressed to thirty-six (36) of fifty-seven (57) PRPs and according to a Septenber 30,
1991 Anendnent to the Septenber 29, 1989 (perable Unit One Record of Decision (ROD). The UAO was
anended three (3) tines to incorporate schedul e changes due to the acconplishnent of the ROD
Anendnent. An Administrative Order by Consent (AOC) for a Renmedial Investigation/Feasibility
Study (RI/FS) of the Qperable Unit Two fornerly permitted landfill, and proxinal Site areas, was
signed by only one (1) of fifty-seven (57) PRPs on Novenber 9, 1989. The RI/FS was conpleted in
January 1992. Upon conpletion of the Qperable Unit Two RCD, USEPA will give the PRPs an
opportunity to performthe renedy. |If the PRPs refuse to performthe renedy as set forth in the
ROD, USEPA has the option to order conpliance through a Unilateral Administrative Order (UAOQ or
to undertake to conduct the Renedial Design and Renedial Action utilizing Superfund noney and
later pursuing the PRPs for cost recovery under CERCLA Section 107.

Table 2.0 outlines the Smth's FarmSite's renedial history.
3.0 H GHLIGHTS OF COWUN TY RELATI ONS

As with the enforcenent activities, the community relations activities for the two Qperabl e
Units or phases are interrel ated.

The Septenber 29, 1989, Operable Unit One ROD was based upon the R conpleted in January 1989.
A public informati on neeting was held on March 12, 1988 to address existing community concerns,
including the sanpling and analysis of water fromprivate wells, and to provide the community
with information about the studies that were conducted or that were planned for the Site. After
the rel ease of the Feasibility Study to the public, another public neeting to describe current
conditions at the Site and the preferred alternative for cleanup was held on April 11, 1989.
The purpose of the neeting was to discuss the alternatives considered for Site cleanup and to
solicit coments on the proposed cleanup plan. The Operable Unit One ROD was signed on

Sept enber 29, 1989.

On April 28, 1991, a fact sheet for the Smth's Farm Site was sent out with the Proposed Pl an
fact sheets for the Tri-Cty Site given that many of the interested parties were the sane. The
Smth's Farmfact sheet contained a description of the Proposed Fundanental Change to the
Qperable Unit One original remedy as well as a description of the then current Qperable Unit
Two activities. On May 9, 1991 two public neetings were conducted back-to-back at the sane
location. Tri-Gty Industrial D sposal Site Proposed Plan public nmeeting was followed by the
Smith's Farm Site nmeeting at which the current status of both Qperable Units was presented and
questions fromthe public were entertained. On July 15, 1991, USEPA published a notice in a

| ocal newspaper describing the purpose of a public neeting to occur on July 18, 1991, and
opening the public coment period for the proposed fundamental change to the Qperable Unit One
ROD. The public neeting occurred on July 18, 1991 with tel evision and newspaper coverage. The
public comment period extended fromJuly 15, 1991 through August 15, 1991. Coments were
incorporated into the Responsiveness Sunmmary for the Operable Unit One ROD Anendnent whi ch was
si gned on Septenber 30, 1991.

On May 1, 1992, a Proposed Plan Fact Sheet for Qperable Unit Two was mailed to nore than 130



interested parties. On May 15, 1992, a neeting notice was printed in the | ocal newspaper; the
public comment period was started and the public neeting was set for May 21, 1992. The public
comrent period was from My 6, 1992 to June 8, 1992. The public nmeeting occurred on May 21,
1992. Medi a coverage was provided by |ocal newspapers and tel evision stations

4.0 SCOPE AND ROLE OF THE CPERABLE UNNT WTHI N THE SI TE STRATEGY

Under certain conditions the renedi ation of the problen(s) posed by a Superfund site can be nore
effectively dealt with in stages, or operable units. The Smth's FarmSite is approxi mately 460
acres which includes an approxi mate eighty (80) acre area of unpermtted drumdi sposal, a
thirty-seven and one-half (37.5) acre fornerly pernmtted solid waste disposal |andfill, and
addi ti onal areas of suspected drumdisposal. In the sumrer of 1987, USEPA Region IV and the
Commonweal th of Kentucky defined an area (the eighty [80] acre unpermtted drum di sposal area)
that needed imediate attention in the formof an RI/FS. This area appeared to be the nost
potent threat on the Site based upon the |l arge nunber of drums in the area and the suspected
waste types present. USEPA determ ned that other areas on the Site would be evaluated at a later
dat e dependi ng upon the results of the initial R/FS

During the spring of 1988 while the Renedial Investigation (R) field sanpling programwas being
det ermi ned, USEPA decided to defer the investigation of the deep aquifers beneath the Site.
Anong the reasons for this decision were the conplexities of and the time associated with

inpl enentation of a full hydrogeol ogi cal study and the reasonabl e prem se that contam nants were
being transported prinmarily by surface water runoff and through shall ow hydrogeol ogi ca

pat hways. Meanwhile, sanpling of private drinking water supplies in the area of the Site was
perforned quarterly fromthe spring of 1988 until April 1990 and no degradation of ground water
quality was detected

In the spring of 1989, the Commonweal th of Kentucky inforned USEPA Region IV of its decision not
to renew the Smth's Landfill solid waste disposal permt and requested that USEPA proceed with
an RI/FS of the Landfill area

Qperable Unit One, authorized by the Septenber 29, 1989, Record of Decision, which was amended
by the Septenber 29, 1991, Record of Decision Arendnent, addressed the contam nated soils,
sedinents, surficial aquifer, and druns of the eighty (80) acre unpermtted drum di sposal area
Operable Unit Two addresses the thirty-seven and one-half (37.5) acre fornerly permtted
landfill, the aquifers underlying the landfill, and outlying, snall areas of contamination. The
contami nated nedia to be addressed by the Qperable Unit Two ROD renmedy are the landfill wastes
the |l eachate, the | eachate sedinents, and surface soils.

5.0 SUWARY OF SI TE CHARACTERI STI CS

5.1 ENVI RONMENTAL SETTI NG

5.1.1 dinate

The area has four (4) distinct seasons with average daily maxi numtenperatures for Bullitt and
Spencer Counties ranging from41l.7 degrees Fahrenheit in January to 88.7 degrees in July.
Average daily mninumtenperatures for the same nonths range from21l.1 degrees to 63.1 degrees
respectively.

The annual average precipitation is 55.5 inches and is fairly evenly distributed on a nonthly

basis. Snowfall generally occurs during the nonths of Novenber to March and is greatest in
January (10.6 inches average). Total average annual snowfall is 18.5 inches.



5.1.2 Flora and Fauna

The domi nant vegetation type in the area is m xed deci duous forest. This plant community is
dom nated by a large diversity of broad-leaved trees in both the higher and | ower tree |evels.

The terrestrial portion of the Site varies in relative elevation by between two hundred (200)
and two hundred and fifty (250) feet. The sharp slopes and narrow ridges allow for a variety of
habitats and species. This Site is heavily vegetated with m xed pi ne and hardwood f orest
growt h, which appear to be twenty-five (25) to forty (40) years old, except for the |andfil
which is covered with dense grasses. The nearby residences are al so wel | grassed

Aquatic systens in the Unnaned Tributary are mininmal. The bedrock streanbed is covered with
sand, gravel, and cobbles. Typically, the upper reaches of the streans have no flow ng water
H gh water flows occur during stormevents and are of short duration

Terrestrial fauna consist of the usual small manmmals, reptiles, birds, and anphi bi ans associ at ed
with second and third growth forests in the area. A listing of flora and fauna and Endangered
and Threatened Species can be found in Section 4.6.7 of the Qperable Unit Two Renedi a

I nvesti gati on.

5.1.3 Geol ogy.

Underlying the Site is the M ssissippian-age Borden fornation, which in descendi ng order
includes the Holtzclaw Siltstone Menber, the Nancy Menber (silty shale), the Kenwood Siltstone
Menmber, and the New Provi dence Shal e Menber. The depth the bedrock onsite is comronly four (4)
to six (6) feet, and rock outcrops have been observed. Underlying the Borden Fornmation is the
Devoni an-age New Al bany shal e, which overlies the Silurian-age Louisville Linestone. The
Silurian and Devoni an-age rocks crop out approximately one (1) mle east of the Site.

The rocks underlying the Site are nearly horizontal; the regional dip of the top of the New

Al bany shale is to the west at about 110 feet per mle. No major faults have been nmapped by the
U S. Ceological Survey in this part of Kentucky. Sone joints and possibly snall-scale faults are
expected to be present in the rocks underlying the Site

5.1.4 Soils.

Soils of the area are | oany on the slopes and ridges, and gravelly loamin the snall tributary
floodplains of the Site. Soils are either the product of weathering of the underlying bedrock
or are derived frommaterial washed downsl ope from nearby source areas

5.1.5 Hydrogeol ogy.

The eval uation of the Site hydrogeol ogy invol ved several investigative nethods, including (1)
rock coring and packer testing, (2) downhol e geophysical 1ogging, (3) nmonitoring well
installation, and (4) water |evel neasurenments. These investigations produced enough data to
create a conceptual hydrogeol ogi c nodel for the Site.

Geophysi cal | ogging responses and drilling observations suggest that the thick sequence of

shal e, conprised largely of the New Provi dence Shal e and the New Al bany Shale, inhibits the
vertical percolation of surface infiltration and provides a natural barrier to the nore prolific
limestone aqui fer below. Gound water nay occur within isolated fractures, formational contacts
and bedding planes in the shales resulting fromvertical infiltration of recharge water, but
these zones do not appear to be very interconnected. This water does not appear to be under any
artesian pressure.



No nonitoring wells were installed into the linestone aquifer for the Operable Unit Two Renedi a

Investigation. Information on the water-bearing capacity of this unit has been gained | argely
fromthe coring and test hole drilling in which approximately ten (10) feet of the |inmestone
section was penetrated. Quttings fromthe air rotary drilling of the test holes generally were

dry and powdery through the shal e sequences, until the |inmestone was penetrated and water was

bl own out of the hole. Mugs (pits) and cavities were observed in the recovered |inestone core
whi ch provide the ground water storage capacity in the linestone. This data suggests that the
limestone serves as the principal uppernost aquifer in the area. However, within the Bluelick
Creek drai nage basin nore donmestic water supply wells have been conpleted into the shales or
siltstones than into the underlying linmestone. Therefore, while the shale or siltstone may be a
regi onal confining unit containing very poor quality water, a part of the |ower and nore
perneabl e zone in the shale may be considered an aqui fer based upon the | ocal ground water

wi t hdrawal pattern.

Anot her hydrogeol ogic systemin the area is the alluvial valley and surficial soil/weathered
bedrock setting. Several shallow nonitoring wells were installed within the surficial soil and
weat her ed bedrock (shale) during the Qperable Unit One activities, to a depth of approxinately
ten (10) feet. These shallow wells intercept the shallow water that infiltrates through the
surficial soils and flows along the soil/bedrock interface. This flow discharges into the
alluvial valley deposits, as evidenced by nunerous flow ng | eachate outbreaks observed al ong the
Unnaned Tributary streanbank. Flow within the alluvial water table aquifer follows the direction
of surface water flowin the valley stream In other words, flowis controlled by topography.

It seens likely, based upon the observed hydrogeol ogi c properties of the shales, that the
majority of recharge water filtering through the surficial soils, and formng the shallow or
perched water zone at the weathered rock/soil interface, flows laterally and discharges into the
maj or valley alluvial aquifers. Sone recharge water infiltrates through vertical/near vertica
fractures in the shale and accunul ates in areas where the fracture zones tighten. The vol une of
water present in the shale and the rate of recharge is considerably Iess than the confined
limestone aqui fer below. The potential for vertical migration of significant quantities of

| eachate present within the landfill through the thick shal e sequences to the |inmestone aquifer
is not significant. See Figure 5.1, entitled "Conceptual Hydrogeol ogi c Mdel"

5.1.6 Surface Water and Topography.

The Site topography is characterized by conical -shaped knobs which are connected by |ong, narrow
ridges and steep hillsides and ridgetops. The ridges and knobs are dissected by intermttent
stream channel s and snall flowing streans. Gound surface elevations vary from about 800 feet
AVBL (above nean sea level) on ridgetops and knobs to about 500 feet AMSL al ong the vall eys.

Qperable Unit One is located along a narrow ridge in the northcentral portion of the Site
Intermttent valley streans flank both sides of the ridge and drain into a |arger major valley
stream channel ("Unnaned Tributary") along the eastern side of the property. The Unnaned
Tributary drains into Bluelick OGreek which enpties into Floyds Fork i mediately south of the
Site, then into the Salt River further to the southeast. The landfill is located in the
south-central portion of the Site. A nobile hone park exists off of Pryor Valley Road south of
the Site.

Land surface elevations within the fornerly permtted landfill vary from approxi mnately 645 feet
AVBL in the northwest corner of the landfill to 618 feet AVBL near the |arge naintenance
building on-Site. The ground surface el evation drops abruptly to approximately 545 feet AMSL
east of the large mai ntenance building to the Unnaned Tributary. A snall anount of surface
runoff follows valley slopes to the southwest into the intermttent tributaries which flowinto
Bluelick Creek. Figure 5.2 shows the Site drainage patterns, and indicates that the Site is



confined to a narrow wat ershed which drains to the Unnaned Tributary and then into Bl uelick
Cr eek.

5.2 GECPHYSI CAL | NVESTI GATI ON RESULTS

5.2.1 Areal Extent of the Landfill.

To estimate the horizontal limts of the landfill nmaterial, data from several geophysica
surveys were interpreted together. |In many locations, there was a distinct contrast between the
hi ghly anonal ous data collected over landfill nmaterial and the background soils and rock
surrounding the landfill. Figure 5.3 shows the linmts of the main landfill based upon (1) tota

magnetic field intensity, (2) nagnetic gradient, (3) apparent conductivity, and (4)

el ectronagneti c in-phase disturbance. Each line of electromagnetic data was plotted versus
di stance. These plots were primarily used in the interpretation of the landfill boundary.
Contour plots of these data were used primarily for identifying anomalies within the |andfil
and not for determ ning the boundary because of the snoothing that occurs when generating
contour plots

5.2.2 Vertical Extent of the Landfill.

The depth to the bottomof the landfill nmaterial was investigated using (1) seismc refraction
and (2) electrical resistivity techniques. The depth of penetration of electrical resistivity
soundi ngs was somewhat limted by the highly conductive and variabl e subsurface material. The

soundi ngs were used nainly to provide qualitative informati on about the vertical distribution of
landfill material. See Figure 5.4 and Figure 5.5 which denonstrate the depth of the I|andfil
material and the estimated pre-landfill topographic surface, respectively. The average depth of
the western portion of the landfill is approxinmately forty (40) feet. The eastern portion's
average depth is about thirty (30) feet.

5.2.3 Landfill Characterization

Areas of concentrated netallic debris and hi gh apparent conductivity were located within the
landfill. These interpretations are based on geophysical surveys: (1) electromagnetic
conductivity (EM 31 and EM 34 neasurenents), (2) electrical resistivity, and (3) nagnetonetry.
Contour plots of each survey technique were nade using commercially avail abl e software. These
contour plots, along with X-Y plots of the data, were used to interpret areas containing |arger
amounts of buried nmetallic material. |In the Remedial Investigation, one contour plot (with a
contour interval that provided a reasonably uncluttered figure) of each of the above techni ques
was presented. For brevity's sake only one figure, Figure 5.6, is presented here. Figure 5.6
shows contoured apparent conductivity data and shaded areas representing sone of the nore
intense anonalies. These anonmlies are interpreted to be due to buried iron or nickel in
greater quantity than other parts of the Site

5.2.4 WMapping of the Subsurface Conductive Pl une.

Based upon a prelimnary anal ysis of geophysical data, a concentrated search for a conductive

pl ume, possibly related to ground water contam nati on was conduct ed sout heast of the |andfil
area. The search was nmade using the EM31 conductivity neter. The interpreted plune nay enanate
fromthe landfill toward the tributary. It is reasonable to conclude that this plunme is

di scharging to the Unnaned Tributary. Leachate outbreaks are present at the soil/shale
interface al ong points adjacent to the interpreted plune on the west side of the stream bank of
the Unnaned Tributary.

5.2.5 Reconnai ssance of the Unnaned Tributary.



The purpose of the reconnai ssance of the Unnanmed Tributary was to investigate areas of buried
netal identified during the OQperable Unit One Renedial Investigation/Feasibility Study. This
reconnai ssance was acconplished using an EM 31 devi ce

Anonmal ous zones were differentiated based on the occurrence of netallic objects observed on the
surface. The netallic objects observed on the surface included drunms, vehicles, and other
material. The anomalies in these zones are likely caused by the surface netallic objects, but
buried druns could exist in these areas, but were masked by the surface debris

5.2.6 Infrared Thermal |nagery.

During the course of the geophysical surveys, it becane apparent that a snall anount of vapor

was venting fromcracks in the landfill cover in an area northeast of the |arge mai ntenance
building. The former landfill operator indicated that a snoldering subterranean fire was
causing the venting. This condition had existed for several years and was the result of a wood
fire that the landfill operator had repeatedly attenpted to snmother with soil cover. An aeria
infrared thernal survey was conducted. Two thernal anonmalies were identified; one in the
northeast of the landfill where the vapor vent was detected and a snaller, |less intense one in
the northwest part of the landfill (Figure 5.7).

5.2.7 Radiol ogical Survey.

Uilizing a surveyed grid, a radiation scan was performed over the landfill on June 26, 1990.
An Eberline ESP-2 Smart Portable instrunent was equi pped with detectors to neasure gama, al pha
and beta radiation. No significant variances were observed.

5.2.8 Summary of Results.

The areal extent of the landfill was determ ned froma conbi nati on of geophysical nmethods. The
interpreted areal extent of the landfill is approxinmately twenty-nine (29) acres, although the
area effected by the landfill is about thirty-seven and one-half (37.5) acres

The seismc refraction work provided an estimate of landfill depth and was used to construct an
i sopach (i.e., an isogramthat connects points of equal thickness of a geol ogical stratum
formation or group of formations) nmap of the landfill material. The landfill was interpreted to
consist of two filled ravines on either side of a north-south trending ridge. The interpreted
maxi mum depth of the landfill is approxinmately sixty (60) to seventy (70) feet in the western
ravine, and fifty (50) to sixty (60) feet in the northeastern ravine.

Wthin the landfill, several areas interpreted to have substantial quantities of buried netallic
material were identified. The location of these areas supports the concept of two ravines of
fill on either side of the landfill access road interpreted fromthe seismc refraction data

A potential conductive plume was nmapped on the southeast side of the landfill. This plune seened
to lead fromthe landfill toward the Unnaned Tributary. Surface nmetal interfered with the
collection of electromagnetic (EM data in nuch of the plume search area. Zones of surface
nmetal and buried netal objects were outlined near the Unnaned Tributary. The landfill received
a variety of wastes during its operation over the years. However, infornation obtained from
Site files and fromintrusive investigations indicate that the volunetric majority of the

landfill waste is construction debris, inert industrial waste, and mnunicipal solid waste
Speci fic chem cal wastes and generic wastes reportedin the USEPA and Commonweal th of Kentucky
Site files as having been disposed of in the landfill are listed in Table 5.0. Many of these

wast es are hazardous substances, pollutants, or contam nants. Industrial/comercial wastes
di sposed between the m d-1950's and the m d-1980's included: acrylic and enanel paint wastes



and sl udges, various resin and epoxy wastes, waste grease and oil from machi ni ng processes,
waste solvents, flyash, netallic sludges, sewage treatment grit, wood and paper packagi ng waste
soil contam nated with petrol eum products, conmercial solid waste from busi ness offices, and
construction debris (wood, iron, ceramcs, etc.) fromdenolished buildings. These wastes were
deposited as both drumred and bul ked |iquids and solids. Poor docunentation of disposed
materials prevents an accurate assessnent of the actual |ocations where waste di sposal occurred
and the volunetric quantification of the different categories which were disposed. Additiona
information regarding the Site's disposal history can be found in the Adm nistrative Record and
in the Commonwealth's files on the formerly permtted landfill.

5.3 CONTAM NATI ON I N THE STUDY AREA

Tolerance limts derived from background concentrati ons were devel oped for inorganic

constituents in the surface water, soil, and sedinment in order to allow for statistically
significant variations in the background concentrations of the contam nants of concern. Thus, a
nunerical limt was set for the acceptance of higher background concentrations of soi

contam nants. Any surface water, soil, or sediment sanple concentrati on above the tol erance

limt for that particular chem cal was considered significant and an indication of contam nation
for the purpose of calculation of risks. Tolerance limts for soil were determ ned by addi ng
the nean concentrati on of the background sanples for a particular constituent in a particular
mediumto two tines the standard deviation fromthe nean (TL = Mean + (2 x Standard Devi ation)).
This approach attenpts to i ncrease the confidence that concentrati ons exceedi ng the tol erance
limt are truly significant. Due to the limted sanple size for surface water, the naxi mum
observed concentrations fromsone sanple | ocations were used as the tolerance limts. G ound
wat er data was eval uated by conparing detected constituent concentrations to USEPA Interim
Primary Drinking Water Standards.

Anal ytical data from sanples fromeach nedia were conpared to the appropriate tolerance limts.
Soil, surface water sedinent, and | eachate sedi ment data were conpared with the soil tol erance
limts. Surface water and | eachate water data were conpared to the surface water tol erance
limts. Gound water data were conpared to drinking water standards. Sanples with constituents
exceeding the tolerance limts were identified as having significant constituent concentrations.

No background concentrati ons were derived for volatile organic, sem-volatile organic, and
pesticide/ PCB constituents as these are not naturally occurring. Any concentration detected
above the Contract Required Detection Limt (CRDL) was considered significant enough to identify
an area as having significant constituent concentrations. These areas were separated on a
quantitative basis.



TABLE 5.0

SM TH S FARM - OPERABLE UNIT TWD
PARTI AL WASTE | NVENTORY

Ceneric Wastes

Asbest os

Adhesi ves, Seal ers

Al kyd Resins

Adi pyl Chloride/ Reacted bottons
(organic, acids, surfactants,
phosphat es)

Boderite Sludge (zinc

phosphat e, Cr, Pb)

Boi | er Ash
Bi nders (epoxy, acrylic,
pol yester, vinyl,urea, butyrate,

ni trocel | ul ose)

Bl eaching d ay (spent)

G ay/ Wast e Sl udge

Coal / Dust Sl udge

Coal Dust Emul si on

Coating Grease, CQutting QO
Di esel Fuel / Soi |

Epoxy/ Hydr ocar bon Sol vents
Foundry M1 Dust

Fl yash

G ease \Wastes

lon Exchange Resin

Km Pol yner, KAC Pel | et s, Kx
Pol yrer

Lat ex Paint wastes

M neral Spirits

N ckel Sl udge

Q| Separator Sl udge

Pl exi gl ass, Acrylic Plastic
Porcel ain Enarmel Frit

Pai nt Sl udge

Pl astisol Primer Waste

Pi gnent s

Pol yester Resin

Rubber Waste Hycar 1312
Resin 3003

Silica CGel

Sewage Treatment Git

Sul phoric Acid Sludge

Zinc Sl udge

Sour ce:

Speci fic Chem cals

Abietic Acid

Al um num Phosphat e

Bi phenyl (D phenyl) ("Downtherm
A")

DDT (1,1 bis (4chl orophenyl)
2-2-2-trichl oroet hene)

Di phenyl Oxi de ("Downtherm A")
Di chl or oet hane

Di net hyl cycl ohexyl am ne

Et hyl Benzene

Et hanol am ne

I ron Phosphate

M neral Spirits

N trocel | ul ose

Pol yst yrene

Phenyl mercuric Acetate
Phosphoric Acid

Sodi um Hydrosul fite

Tol uene

TEA (Tri et hanol am ne)

Tol uene Dii socyanate

Vi nyl Tol uene

Xyl ene

Zi nc Phosphat e

USEPA and Commonweal t h
of Kentucky Permtted
Landfill Files



5.3.1 Exploratory Trenching Results.

In October 1990, sanples were obtained fromtwo soil test borings and several druns were
uneart hed during exploratory trenching to help characterize the landfill wastes.

Sanmpl e STB-2 was a dark sludge obtained in the vicinity of a buried drumarea in the northeast
portion of the landfill. Sanple STB-2 contains relatively high concentrations of severa
inorganic constituents (Table 5.2, Attachment 5.0) when conpared to STB-4, drumor |eachate
sanpl es. Analytical results from STB-4 and drum sanpl es, designated "TP", generally exhibited

| ower inorganic concentrations conpared to the soil test boring sanple STB-2. (hservations nade
at the time of sanpling indicate that each drum nmay have contained a specific type of waste.
Therefore, high concentrations of a variety of constituents were not expected

PCB- 1254 was detected in an oily sanple obtained fromlocation STB4 at a concentration of 1700
ug/ L (ppb).

Three groups of volatiles were the predom nate organic constituents detected in waste sanples
These groups consisted of (1) benzene, toluene, ethylbenzene, and xyl ene (BTEX), (2)

trichl oroethene, and (3) the ketones, 2butanone and 4-nethyl e-2-pentanone. Analytical results
for the waste sanples are summarized in Table 5.3, Attachnent 5.0. The waste sanple at STB-2
contained total volatile organics greater than 15,000 ng/ kg (ppn). The waste sanple at STB-4
contained total volatile organics greater than 12,000 ng/L (ppm). Mst of the aforenentioned
constituents were detected in these sanples.

Sanpl es collected fromdrumlocations ("TP') all contained |l ess than 100 ng/ kg (ppm of total
volatile organics. The constituents detected were limted to those previously discussed and
varied with the drumwaste sanpled. Very few seni-volatiles were detected in the waste sanpl es
Sampl e TP-D-1 contai ned 120 ng/ kg (ppn) of bis (2-ethyl hexyl) phthal ate, suggesting this area
may be a source for this constituent. Another drumsanple, TP-F-1, contained 13-15 ng/ kg (ppn
of total seni-volatile constituents.

The data, in conjunction with the absence of substantial concentrations of inorganic
constituents, suggest that the drummed waste sanples contain organi c wastes. The soil test
boring sanples fromthe landfill contai ned an expected variety of organic and inorgani c wastes

5.3.2 Leachate and Leachate Sedi nment

Leachate and | eachate sedi nent sanples were collected in Septenber 1990 and March 1991 from
seven (7) of the |leachate seep |ocations shown in Figure 5.8.

Several inorganic constituents were detected in | eachate water and sedi nent sanpl es at
concentrations above the surface water and soil tolerance limts, respectively. This conparison
was nmade to better characterize the |l eachate as a contributor to mgration of constituents at
the Site. Analytical results for the | eachate water (LW and sedi nent (LS) are shown on Tabl es
5.5 and 5.6, Attachnment 5.0, respectively.

A simlar group of constituents was detected in excess of the soil tolerance limt from
sanples LS 01, LS 02, and LS-03. At least two of these sanples each contained arsenic,
bari um cadm um calcium |ead, nmanganese and zinc in concentrations greater than the
tolerance limt. This suggests a simlar source such as run-off fromthe northeast area
of Qperable Unit Two which is known to contain a significant anount of buried wastes.

Results fromLWO01, WO02 and LWO03, taken at |ocations along the western bank of the
Unnaned Tributary where | eachate fromthe landfill was breaki ng through the overburden



i ndi cate constituents such as alum num barium calcium iron, nmagnesi um nanganese
sodi um and zinc present at concentrations greater than the surface water tolerance limt
but with arsenic, cadmiumand | ead below the tolerance limts. This suggests that these
netals are adsorbing to the soil at these outbreak |ocations.

Several constituents exceed the tolerance linmts at locations LS-05 and LS-06 and LW 05
and LWO06. These locations are near the | eachate collection tank and punphouse for the
old landfill |eachate collection systemwhich was installed by Ms. Snith

Leachate water sanple LWO08, collected fromwithin the landfill in an area of partially
buri ed drunms, contained the highest concentrations of several netals found in the | eachate
wat er sanpl es.

No pesticide or PCB constituents were detected in the | eachate water and the | eachate seep
sedi nent sanples collected in the vicinity of the landfill.

Several volatile and seni-volatile organic constituents were detected in | eachate water and
sedi nent sanples. Analytical results for the | eachate water and sedi nent are summari zed in
Tables 5.5 and 5.6, Attachment 5.0.

Low concentrati ons (<100 ug/L [ppb]) of trichloroethylene and other related constituents
were detected in LWO0O1 and LWO02, suggesting a simlar source for these | eachate outfalls.
Simlar constituents were detected in LS-02, indicating a possible inmpact of the |eachate
wat er on the outbreak sedinents

Vol atiles were detected in sanples fromLWO06 and LS-06 in excess of 10,000 ug/L (ppb) and 5
ng/ kg (ppn), respectively. These constituents are believed to originate fromthe landfil
| eachate coll ection system

Sampl es from LS-08 and LWO08 contai ned high concentrations of volatile organic constituents. It
is probable that liquid waste containing volatile organic chemicals is leaking frompartially
buried druns in this area and is causing the high concentrations. Several sem-volatile
constituents were detected in |l eachate fromthe landfill. The najority of these are pol ynucl ear
aromati ¢ hydrocarbons (PAHs).

Very high concentrations of sem-volatile constituents were detected at |ocations LWO08
and LS-08. This location is within an area of buried drunms in the southwest quadrant of
the main landfill.

A variety of PAHs were detected at |ocations LS-05 and LS-06. Several of the same constituents
were detected at |ocation SD-23, sanpled during the Qperable Unit One Renedial Investigation in
the vicinity of LS 05 and LS-06. In conjunction with inorganic data, and considering that these
sanpling |l ocations were near the | eachate collection tank, these data appear to represent a
conposite of the leachate that drains fromthe landfill.

Several PAHs were detected in the LS-03 sanple while only a few were detected at LS-01 and
LS-02. This suggests that although these three (3) locations may be affected by a simlar
i norgani c source, a separate, snaller source of sem-volatile organics in the northeast
area of the landfill may be affecting the vicinity of LS03

Overall, sem-volatile contamnation is nore evident in the | eachate sedi nent sanpl es.
This is expected as nost of these constituents are immscible in water and will accumul ate
in the sedi ment because of their greater density.



5.3.3 Surface Water and Stream Sedi nent Contam nation

Surface water and stream sedi nent sanples fromthe Unnaned Tri butary were obtained during the
two sanpling events. Sanpling |ocations are shown on Figure 5.9. Sanples from SWO01 and SW02
each contai ned alum num iron, and nanganese above the tolerance limt. Sedinent sanples from
these sane | ocations (SD-01 and SD-02) each contai ned barium copper, and nanganese above the
tolerance limt. The data suggest that these two |locations are simlarly affected by the
intermttent streamflowing fromthe southwest edge of the landfill.

Anti nony, beryllium cadm um cobalt, nickel, vanadium and zinc were detected above the
tolerance limt at SD-03. Except for zinc, these constituents were not detected in surface
wat er sanples fromthe sane |ocation. This suggests that location SWSD-03 is affected by a
different source than SWSD- 01 and SWSD-02, and these netals nay no | onger be mgrating from
the landfill in the SWSD 03 area.

Surface water sanples SW04 and SWO05 each contained a simlar group of constituents above the
tolerance limt. This group consisted of calcium iron, nagnesium potassium and sodium Both
sanpl es were obtained al ong the Unnaned Tributary and were anticipated to produce simlar

anal ytical results. Sanple SWO04 al so contained | ead, nanganese, and sel enium slightly above
their respective tolerance limts.

Sedi nent sanples SD-04 and SD-05, |ocated along the Unnamed Tri butary south of the landfill,
each contai ned concentrations of barium calcium copper, nagnesium manganese, and ni ckel above
their respective tolerance limts. In addition, sanple SD-05 contai ned arsenic, cadm um cobalt,
|l ead, and zinc above the tolerance limts. This suggests that the two |ocations are affected by
the same source or sources and that the heavier netals are adsorbing to the soil prior to
reaching location SD-04 which is |ocated approxi mately 1,200 feet downstream of SD-05

Pesti ci des and pol ychl ori nated bi phenyls (PCBs) were not detected in any surface water or
surface water sedi nent sanpl es obtained during the Operable Unit Two Renedial |nvestigation

Anal yses for organic constituents in surface water and sedi nent sanples indicated several |ow (<
30 ppb in water, < 1 ppmin sedinment) concentrations of constituents often detected as
| aboratory contam nants.

The vol atil es, 2-butanone, 4-nethyl-2-pentanone, and acetone were detected in sanple SWO04.
These ketones were al so detected in nearby | eachate water sanple LWO06.

Sem -vol atiles were detected at SW04 and SWO05 in total concentrations of 116 ug/L (ppb) and 32
ug/ L (ppb), respectively. Location SWO05 is likely affected by | eachate outbreaks al ong the
Unnaned Tributary. Constituent concentrations at SW04 are probably the result of migration
from| eachate outbreaks LWO05 and LW 06.

Several sem -volatiles were detected in sanple SD-05, approximately one hundred (100) feet
downstream of SWO04. The total seni-volatile concentration of 26.9 ng/kg (ppn) is considered
the result of mgration fromthe existing | eachate collection systemtank area for the landfill.
These i mm sci bl e constituents may be adsorbing to the Unnamed Tributary sedinments. This is
supported by the absence of several of these constituents in nearby surface water sanple SWO04
and a reduced variety and concentration of sem -volatiles detected downstream at SD- 04.

During the Operable Unit One Renedi al Investigation, surface water sanples and sedi nent sanpl es
were collected al ong Bluelick Creek and the Unnaned Tributary. Surface water and sedi nent

imredi ately south of the landfill contain simlar inorganic constituents above tolerance linmts
establ i shed for the Operable Units One and Two Renedi al Investigations. Concentrations in both



investigations for the sedinments are simlar; however, concentrations for surface waters are
hi gher for Operable Unit Two than for Cperable Unit One. PAHs are higher for Operable Unit Two
in both surface waters and sedi ments conpared to Qperable Unit One.

5.3.4 Surface and Subsurface Soil Contam nation.

Surface and subsurface soils were sanpled as part of the Operable Unit Two Renedi a

Investigation at the locations identified on Figure 5.10. Sanples were taken along the

approxi mate perineter of the landfill to better define the landfill's extent. Sanples were al so
taken at sone distance fromthe landfill to determ ne the constituents of background surface and
subsurface soils.

Sanpl es obtai ned from|l ocations SS-03A, SS-05A, SS-06A, and SS-07A each contai ned cobalt and
nmanganese concentrati ons above the tolerance limt and SS-05A and SS-06A contained | ead above
the tolerance limt.

Sanpl es SS-10A and SS-20A, obtained fromthe southeast edge of the landfill, contained a simlar
variety of netal concentrati ons above the tolerance Ilimt, as shown in Figure 5. 10 and Tabl e
5.7, Attachnment 5.0. It is probable that these locations are affected by run-off fromthe

sout heastern area of the landfill. Another potential source is an old | eachate collection
system header that extends al ong the eastern side of the landfill.

Concentrations in sanples fromlocations SS-13A and B, SS-14A and B, SS-15A, SS 16A, SS-17A
SS-18A, and SS-19A exceeded the tolerance limt for at least one of the followi ng: cobalt,
copper, manganese, vanadium and zinc. These locations all along the western side of the
landfill, appear to have been affected by a simlar source. CGeophysical data indicated areas of
hi gh conductivity in the proximty of SS-17A, SS-18A, and SS-19A. The nmterial deposited in
these areas is a likely source of the nmeasurabl e contam nants. The source material may have
consi sted of foundry wastes, pignments, or sludges which were disposed of at the Site, according
to docunentati on.

The sanple fromlocation SS-19A, |ocated closest to an area of high conductivity and above
normal background tenperature al so contai ned concentrations of nercury and cyani de at 0.59 and
2.8 ng/kg (ppm, respectively. These constituents were not found in any other soil sanples
collected as part of the Operable Unit Two Renedial Investigation. Several pesticides were
detected at sanpling |l ocation SS-20A (Figure 5.10). These detections indicate a possible area of
pesticide concentrations |ocalized around SS-20A. This conclusion is supported by the absence
of measurabl e pesticides in all other sanpling media and sanpling |locations in the Operable Unit
Two area

Several sem -volatile constituents were detected at five (5) of the surface soil sanpling
locations in the vicinity of the area addressed by Qperable Unit Two (Table 5.7, Attachnent
5.0). Analytical results indicated very | ow concentrations of volatile organi ¢c conpounds (VOCs)
identified as | aboratory contam nants. Thus, only senmi -volatile data was considered in
assessing surface soil organi c contam nation.

Several pol ynucl ear aronmatic hydrocarbons (PAHs) were detected in soil sanples from SS-7A,
SS-8A, SS-10A, and SS-18A. Wth the exception of SS18A, the total sem -volatile constituent
concentration was less than 3 ng/kg (ppnm) at each of these locations. The total for these four
(4) soil sanples exceeded 20 ng/ kg (ppn). The data suggests that SS-7A, SS-8A, and SS-10A

are probably affected by | eachate fromthe outbreaks along the eastern side of the landfill.
Additionally, SS-18A is probably affected by a |ocalized source, e.g., buried naterial in the
northwest portion of the landfill. This contention is supported by the absence of significant
sem -vol atil e concentrations in nearby sanpl es



Anal ytical results for subsurface soils (Table 5.8, Attachnent 5.0) indicate very snall
concentrations (<0.1 ng/kg [ppnj) of VOCs resulting fromlaboratory contam nation. Thus, no
signi ficant contam nant concentrations are considered to exist in the subsurface at the four (4)
subsurface soil sanpling |ocations.

5.3.5 Gound Water Contam nati on.

There are currently thirty-seven (37) ground water nonitoring wells in place on the Smth's Farm
property: twenty (20) installed by USEPA for the Qperable Unit One RI; eight (8) wells
installed by Ms. Smth around the permtted landfill; and nine (9) wells installed by Law
Environnental, Inc., for the Operable Unit Two RI.

As part of the Qperable Unit Two Renedial Investigation sanpling, ground water sanples were
obtained fromfive (5) nonitoring wells located within the landfill (MW17, MM21A, MM22A

MM 22B and MM 24B). The renaining nonitoring wells, installed as part of the Operable Unit Two
investigation (MM21B, MM21C, MV 23A MN23B and MW 24A), were dry during both sanpling events.
See Figure 5.11.

The ground water in the intervals nonitored by the above-nmentioned wells is classified as d ass
Il by USEPA's Ground Water d assification System Witer-bearing zones containing dass Il
ground water either contain water with a total dissolved solids content of greater than 10,000
ng/l or yield |l ess than 150 gall ons per day (24-hour period) per well, and typically are not
consi dered potential drinking water sources. Generally, MLs are not ARARs for dass IIl ground
wat er systens, but may be ARARs under certain conditions (See Section 9.2.2.3.) and certainly
may be used as a practical standard when no other standard is deened pertinent.

Bot h barium and chrom um exceeded the new Maxi num Cont ami nant Level (MCL) for ground water at
MM 17, which has a depth of 8.5 feet and collects liquid at the overburden/shal e interface.
However, based upon the avail abl e | eachate and waste sanpling data and the various indications
of the shale's |ow perneability, bariumand chrom umare not considered to be indicators of
ground water contam nation fromthe landfill, but are considered to be indicators of |eachate
and | eachate sedi ment contamination fromthe landfill.

Only one conmmon nonitoring well, MM17, was sanpled in the two remedi al investigations.
Concentrations of several inorganic constituents were higher in the 1989 (perable Unit One
Remedi al Investigation. |In particular, cadm umand chrom um exceeded dri nking water MCLs. Lead

(136 ppb) exceeded the Safe Drinking Water Act action level of 15 ppb. Results fromthe Qperable
Unit Two Remedial Investigation indicated that only | ead exceeded the appropriate standard.

The on-site background well, MWV21A, which has a depth of 34.95 feet, was conpared with private
residential wells in the area. GCenerally the background concentrations of netals fell within
the range of concentrations found in residential wells. Mnganese was detected in the
background nonitoring well at 475 ppb conpared to a nmaxi mum of 320 ppb in the residential wells.
Magnesi um was detected in the background well, MM21A, at 144,000 ppb. The residential well
concentrations ranged from200 to 5,400 ppb. Wth the excepti on of nmagnesium the background
well results are very simlar to the residential well data. Analytic results indicated no
concentrations of PCBs and pesticides in ground water above risk-based | evels.

5.3.6 Summary of the Contami nation in the Study Area.

Table 5.1 summari zes the concentration ranges of contam nants of potential concern found in
certain nedia in the addressed by the Operable Unit Two Renedi al Investigation.

Tabl e 5.2 summari zes the exposure point concentrations for each contam nant of potential concern



in each nediumfor both current and future | and uses.

Q her than construction debris and nunicipal solid waste (MSW, which conposes the volunetric
majority of the material in the landfill, a wide variety of wastes were disposed of in the
landfill. Sanples fromdruns and waste unearthed during the landfill trenching into a
geophysi cal anonaly in Septenber 1990, reaffirmthe presence of a wi de variety of BTEX, ketones,
VQOCs, andi norgani cs. The sanme groups of chemicals and netals were found in the | eachate in the
punphouse | eachate sunmp in August 1990 and thereafter, although the heavier organics and the
netal s appear to drop out of the | eachate stream between the appearance of the seep and the
point at which the seep flows into the Unnaned Tributary east of the landfill. The data suggest
that the Unnaned Tributary is mininmally affected by the landfill |eachate seeps that flowinto
it, although sone sedinments are contamnated with low | evels of sem -volatile organic conpounds
and heavy netals. The |eachate seep that drains the southwest quadrant of the landfill appears
to have a weak intermttent flow which has caused sone sedinents to be contam nated with heavy
netals. Surficial and shallow subsurface soils at the edge of the landfill are contam nated with
low to noderate | evels of heavy netals (e.g., cadmum cobalt, copper, |ead, vanadium zinc) and
very low levels of sem -volatile and volatile organi c conpounds. The delineation of severa

el ectronagneti c anonal i es at greater subsurface depths and trenching to a depth of approxinmately

twentyfive (25) feet near the northwest thernmal anonaly indicate that the landfill waste is
het er ogeneous, with construction debris, residential and commercial trash, rusted druns, and
bul k industrial liquid and solid waste, both nonhazardous and hazardous, havi ng been m xed

together. The volunme of |eachate which flows into the Unnaned Tributary is directly related to
the amount of rainfall which has occurred

6.0 SUWHARY CF SITE R SKS

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by

i npl enenting the response action selected in this Record of Decision (ROD), may present an

i mm nent and substantial endangernent to public health, welfare, or the environment. This
determi nation is based upon the informati on and concl usions presented in this ROD, including the
followi ng summary of Site risks (The Renedial Investigation Report, Volune IIl, Decenber 1991
contains the risk assessnent, the ecol ogi cal assessnment, and appendices, and is a part of the
Adm ni strative Record for the Site.).

6.1 HUVAN HEALTH RI SKS

A basel i ne human health assessnent was conducted in order to determne the effects of existing
conditions (i.e., the presence of inorganic and organic constituents at the fornmerly permtted
landfill and in proximal areas) on the exposed and potentially exposed popul ations in and around
the Site if no action is taken to remediate conditions at the Site. The baseline risk
assessnent provides the basis for taking action and indicates the exposure pathways that need to
be addressed by the renmedial action. This section of the ROD reports the results of the
basel i ne ri sk assessnent conducted for this site. The human health risk presentation herein
conforns with guidance contained in the R sk Assessnent Qui dance for Superfund: Vol une |

Human Heal th Eval uation Manual (Part A) (RAGS) (InterimFinal, EPA/ 540/1-89/002, Decenber 1989).

6.1.1 Concentrations of Contam nants of Potential Concern in Each Medi um of Exposure and
Current and Future Land Use.

The contam nants of potential concern for each nediuminvestigated and a m ni mumt o- maxi num
concentration range associated with each contam nant of potential concern in each nediumare
sumari zed in Table 5.1. Contami nants of potential concern are those chem cals which appear in
hi gh enough concentrations in particular media, which can be attributed to on-site waste
sources, and which may present a health hazard to humans, flora, and fauna which are exposed to



those media. The contami nants of potential concern are subjected to risk assessnent procedures
to determ ne those risks which need to be mtigated. Exposure point concentrations for chemcals
of potential concern are listed in Table 5.2.

The fornmerly permtted landfill and the proxi nal areas addressed by Qperable Unit Two activities
are abandoned. Currently, the Smth's Farmproperty is not being used for either residential or
commerci al purposes. Residential devel opment surrounds the Smith's Farmproperty. |Inmmediately
to the south is a nobile hone park integrated with small, mddle-class honmes. To the east and
west undevel oped | and separates the Smith's Farm property from sparse residential devel opnent.
To the north, north of Quick Cenetary, residential developnent is growing towards the northern
edge of the Smith's Farmproperty. Gven the dass Il ground water sources at the Site, the
flow of the Unnamed Tributary to the south and off of the Site, and the probable nearterm
extension of public drinking water lines to the few renaini ng unconnected residences in the
area, the use of surface water for househol d use poses the nost immediate risk for off-site
receptors. However, the concentrations of Site specific contam nants found in the Unnaned
Tributary surface waters during several sanpling and analysis events have been determned to be
insignificant. The nost substantial on-site risks are associated with | eachate and | eachate
sedi ment .

The future use of the land surrounding the Smth's Farmproperty is expected to be residenti al
The very knobby, hilly topography could not easily support commercial devel oprent.

Additionally, structures built in slopes or on hilltops would have to be anchored into the
bedrock and structures built in the ravines woul d be subject to washouts during very heavy
rains. The Smith's Farmproperty contains two maj or hazardous waste di sposal areas. Each will,
after renediation, be maintained for at least thirty (30) years. Wiile the remaining Smth's
Farm property nmay be avail able for residential or conmercial devel opnent, this

Record-of -Decision calls for deed restrictions, groundwater-use and | and-use restrictions which
will, along with the proximty of two hazardous waste di sposal areas, tend to retard

devel opnent .

6.1.2 Summary of Results of Exposure Assessnent.
The exposure routes considered are sunmarized in Table 6.0.

Speci al subpopul ations exist. Children and adults ride through the Smth's Farm property on

not orcycl es and other types of recreational vehicles utilizing access provided by a power |ine
easenent which runs east-west across the northern part of the Snith's Farmproperty. Adults

al so use the property as a hunting and target-shooting area. Children sonetines play in the
surface waters of the Unnanmed Tributary, both on and off the Smith's Farm property; however, the
surface waters are only deep enough for wading even at high water. The subpopul ations are
accommodat ed by the nmj or exposure scenari os and pat hways described in Table 6.0

The exposure point concentrations for the current ground water use scenarios (i.e., use of
residential wells for potable water by nearby residents) are based on the analytical results for
the nonitoring well that is closest to the trailer park (MW17) which was sanpled for the
Qperable Unit Two R (Al though MV¥23 is closer to the trailer park, it did not produce water
during either sanpling event.). MMWM17 is screened at the overburden rock interface and
intercepts a | eachate fl ow which is noving towards the Unnaned Tributary. MM17 is nore than
1,000 feet fromthe trailer park. The contam nant concentrations in water from MWV 17 represent
the RVE for the trailer park, even though no contami nation has been detected in the residentia
wells within the trailer park

The recreational uses of Bluelick Creek and its tributaries are limted due to their size
(typically 8 to 15 feet wi de downstreamof the landfill and 0.5 to 1 foot deep), although it is



assuned that residents may occasionally wade in, and children have been seen playing in the
Creek. There are no pernmanent surface water intakes |ocated along Bluelick Creek or Floyd' s Fork
(Kentucky Departnent of Health, 1990). The flowto the Creek and its tributaries is too lowto
support large aquatic life. The ingestion of fish fromthe Creek and tributaries was therefore
not considered as a potential exposure pathway for trailer park residents in this evaluation

Al t hough the Unnarmed Tributary flows over bedrock and sedinents are washed out and repl aced
after storns, there are pockets of sedinents in the Creek bed that will be considered as
exposure points in the risk assessnent.

The Oreek water may be used as a source of water for drinking, bathing or washing. A well is

|l ocated adjacent to Bluelick Creek due west of the pernmitted landfill and upstream of any areas
receiving drainage fromthe landfill. A small electric punp was observed in the Oreek and
upstreamfromthe well. The punp systemw thdrew water from Bl uelick Creek upgradient fromthe
confluence of Bluelick Creek and the Unnanmed Tributary and delivered the water to a residentia
lot via a pipeline (LAW 1991). The use of the water is not known, although it is assunmed to be
used for household uses. Wile this small systemis upstreamof any potential Site-related
contamination, it illustrates the use of surface water as potable water and the potential for
simlar uses downstream of areas receiving run-off or discharge fromthe Site

Reportedly, hunting takes place on the Smith's Farmproperty. Sone edible plants grow on the
sane property. Therefore, there is a potential for nearby residents and trespassers to ingest
wildlife that may have been exposed to Site contamination or to vegetation that nmay have taken
up Site contamination. The ability of contam nants to bioaccunulate in plant and ani mal tissue
and the extent to which they nay bioaccurul ate vary according to chem cal and organi sm exposed
Site-specific data are not available to adequately address the quantitative risk to such
exposures. A survey to determne the type and volune of wildlife being hunted was not
perforned, although it is assuned that doves and other small aninals are hunted occasionally for
sport. However, their contribution to the diet of residents is expected to be mininmal and
insignificant. Therefore, these pathways were not quantified in the R sk Assessnent.

The next step in the exposure assessnent is to quantify the nagnitude, frequency, and duration
of exposure for the popul ati ons and exposure pat hways sel ected for quantitative eval uation
This step is nost often conducted in two stages: first, exposure point concentrations are
estimated (Table 5.2); then, pathway-specific intakes are quantified. Intake variables and
exposure point concentrations are selected so that the conbination of all variables results in
an estinmate of the reasonabl e maxi num exposure (RVE) for each pathway. The RVE is the maxi num
exposure that is reasonably expected to occur at a site

Twenty (20) potential exposure pathways were selected and quantified in this assessnent,
including eight (8) current exposure pathways and twelve (12) future pathways. The major
pat hways quantified include the follow ng:

Current Land Uses --- Of-Site Residents

I ngestion of drinking water

Dermal contact while showering

I nhal ati on of volatiles while showering

Dermal contact with surface water and stream sedi nents whil ewadi ng
Dermal contact with | eachate water and sedinments while on-site

I nhal ati on of contaminants in fugitive dust

I nci dental ingestion of surface soils

Dermal contact with surface soils

NG A~®ODNE

Future Land Uses --- On-Site and O f-Site Residents



9. Ingestion of drinking water

10. Dernal contact while showering

11. Inhalation of volatiles while showering

12. Dermal contact with | eachate water and sedi nments

13. Dermal contact with surface soils

14. Inhalation of contam nants in fugitive dust

15. Incidental ingestion of surface soils

16. Dernml contact with surface water and stream sedi ments whil e wadi ng

Future Land Uses --- On-Site Wrkers

17. Dernal contact with surface and subsurface soils

18. Incidental ingestion of surface and subsurface soils

19. Inhalation of fugitive dust fromsurface and subsurface soils
20. Dermal contact with | eachate water and sedi nent

Exposure point concentrations for each of the above-nentioned pathways were determ ned based on
the results of current nonitoring data fromsanpling | ocations on-site. The exposure point
concentrations are nmultiplied by pathway-specific intake assunptions to yield quantitative
estimates of chem cal intakes for each pathway. Exposure was quantified through the use of the
standard exposure factors and scenari os as defined in Human Heal th Eval uati on Manual

Suppl enental Qui dance: Standard Default Exposure Factors (OSWER Directive 9285.6-03). Table
5.2 summari zes the exposure point concentrations for each contami nant of potential concern in
each nediumfor both current and future |land uses. Chenmical-specific intake estinates are
presented, by pathway, in Section 3.0 and Appendix C of Volunme |11, the R sk Assessnent, of the
Operable Unit Two Renedial Investigation Report. Table 6.1 describes the major assunptions
about exposure frequency and exposure duration. More detailed infornmation on the exposure
assessnent nmay be found in Section 3.0 of the above-nentioned Ri sk Assessnent. 6.1.3 Sumary
of the Toxicity Assessnment of Contam nants of Concern

The USEPA has devel oped toxicity val ues which reflect the magnitude of the adverse
noncar ci nogeni ¢ and carcinogeni ¢ effects fromexposure to specific chemcals. Abbreviated
descriptions of the devel opnent of the toxicity values follow.

6.1.3.1 Noncarcinogenic Effects

Chemicals that give rise to toxic endpoints other than cancer and gene nutations are often
referred to as "system c toxicants" because of their effects on the function of various organ
systens. Chenicals considered to be carcinogenic can also exhibit systemc toxicity effects.
For many noncarci nogeni ¢ effects, protective nechanisns (i.e., exposure or dose thresholds) are
believed to exist that nust be overcone before an adverse effect is nanifested. This
characteristic distinguishes systenm c toxicants from carci nogens and nutagens which are often
treated as acting without a distinct threshold. As a result, a range of exposure exists from
zero to sone finite value that can be tolerated with essentially no chance of the organi sm
expressing adverse effects. |n developing toxicity values for eval uati ng noncarci nogeni ¢
effects, the standard approach is to identify the upper bound of this tol erance range or
threshold and to establish the toxicity values based on this threshold

The toxicity value nost often used in eval uati ng noncarcinogenic effects is a Reference Dose
(RfFD) for oral or dermal exposure, or Reference Concentration (RFC) for inhalation exposure.
Various types of RfDs/RfCs are avail abl e, depending on (1) the exposure route of concern (e.g.
oral or inhalation), (2) the critical effect of the chemcal (e.g., developnental or other), and
(3) the length of exposure being evaluated (e.g., chronic or subchronic).



Ref erence Doses (RfDs) have been devel oped by USEPA for indicating the potential for adverse
health effects fromexposure to contam nant(s) of concern exhibiting noncarcinogenic effects. A
chronic RFDDRCis defined as an estimate of a daily exposure |evel for the human popul ati on
that is likely to be without appreciable risk of deleterious effects during a lifetinme. RfDs,
whi ch are expressed in units of ng/kg-day, are estimates of lifetine daily exposure limts for
humans, including sensitive individuals. Estinated i ntakes of contam nant(s) of concern from
environnental nedia (e.g., the amount of a contam nant(s) of concern ingested from contam nated
drinking water) can be conpared to the RfD. RfDs are derived from human epi dem ol ogi cal studies
or aninal studies to which uncertainty factors have been applied (e.g., to account for the use
of aninal data to predict effects on hunmans). Chronic RfDs/RfCs are specifically devel oped to
be protective for long-termexposures, i.e., seven years to a lifetinme (seventy [70] years).

Al exposures except childhood exposures in this prelimnary risk evaluation are assuned to be
long-term The chronic RIiDs/RfCs for the chem cals of concern at this site are presented in
Table 6.2 are derived fromUSEPA's Integrated Risk Information System (IRI'S), 1991. The ora

and inhalation RfDs shown in Table 6.2 are derived from USEPA's Health Effects Assessnent
Sunmmary Tabl es (HEAST, 1991).

Noncar ci nogeni ¢ effects are characterized by conparing the estimated chemcal intakes to the
appropriate REDDRFC value. The REDDRFC value is, by definition, an estinate of a daily exposure
level for the human population that is likely to be without appreciable risk of deleterious
effects during a lifetine. Therefore, when the estinmated chronic daily intake of a chem ca
exceeds the appropriate RFDORFC, the ratio of exposure to toxicity, there nmay be a concern for
potential noncancer effects fromexposure to that chemical. The ratio of the chronic daily
intake to the chronic RDDRFCis the "Hazard Quotient". The sumof the Non-cancer HQ = CDI/RfD

wher e

col
Rf D

Chronic Daily Intake
ref erence dose; and

CDl and RfD are expressed in the sane units and represent the sane exposure period (i.e.,
chronic, subchronic, or short-term.

Hazard Quotients for each chemcal in a specific pathway is the "Hazard Index (H)". By adding
H® for all contami nant(s) of concern that affects the sane target organ (e.g., liver) within a
medi um or across all nmedia to which a given popul ati on nmay reasonably be exposed, a Hazard | ndex
can be generated. It is inportant to note that the Hazard Quotient does not represent a
statistical probability; a ratio of 0.01 does not nean that there is a one (1) in one hundred
(100) chance of the effect occurring. Rather, a Hazard Quotient greater than 1.0 indicates that
the "threshol d" for that chem cal has been exceeded. The chenical -specific Hazard Quoti ent

cal cul ations are presented by pathway in Appendix C of Volurme 111, the R sk Assessnent, of the
Qperabl e Unit

Two Renedi al | nvestigation.

USEPA assunes additivity of effects in evaluating noncarcinogenic effects froma m xture of

chem cals. The chem cal -specific Hazard Quotients are summed to yield an overall pathway Hazard
I ndex; pathway Hazard Indices are then summed to yield a total risk for each rel evant

popul ation. A sumtotaling greater than 1.0 indicates that the threshold or departure point

for that pathway or pathway-popul ati on has been exceeded

6.1.3.2 Carcinogenic Effects

Car ci nogenesi s, unlike many noncarci nogenic health effects, is generally thought to be a



nont hreshold effect. |n other words, USEPA assumes that a small nunber of nol ecul ar events can
cause changes in a single cell that can lead to uncontrolled cellular growh. This hypothesized
mechani smfor carcinogenesis is referred to as "nonthreshol d', because there is believed to be
essentially no | evel of exposure to such a chem cal that does not pose a finite probability of
generating a carcinogenic response.

To eval uate carcinogenic effects, USEPA uses a two-part evaluation in which the chemcal is
first assigned a weight-of-evidence classification, and then a Carcinogeni ¢ Sl ope Factor (CSF)
is calculated. These Indices can be derived for either oral or inhalation exposures. The

wei ght - of - evi dence classification is based upon an eval uation of the available data to determ ne
the likelihood that the chem cal is a human carcinogen. Chenmicals with the strongest evi dence
of human carcinogenicity are denoted with dass A Bl, or B2, while chenmicals with | ess
supporting evidence are classified as C or D

USEPA Wi ght - of - Evi dence
Classification Systemfor
Carci nogenicity

G oup Description
A Human car ci nogen
B Probabl e hunman carci nogen
Bl Linmited data are avail able
B2 Sufficient evidence in aninals and i nadequate or no evi dence in hunans
C Possi bl e hunman car ci nogen
D Not classifiable as to human carcinogenicity
E Evi dence of noncarcinogenicity for hunmans

The Sl ope Factor quantitatively defines the relationship between the dose and the response. SFs
have been devel oped by USEPA' s Carci nogeni ¢ Assessnent Group for estinmating excess lifetine
cancer risks associated with exposure to potentially carcinogenic contam nants of concern. SFs,
whi ch are expressed in units of (ng/kg-day)[-1], are nultiplied by the estimated i ntake of a
potential carcinogen, in ng/kg-day, to provide an upper-bound estimate of the excess lifetine
cancer risk associated with exposure at that intake |level. The Slope Factor is generally
expressed as a pl ausi bl e upper-bound estimate of the probability of response occurring per unit
of chemical. The term "upperbound" reflects the conservative estimate of the risks cal cul ated
fromthe SF. Use of this approach nmakes underestinati on of the actual cancer risk highly
unlikely. Slope Factors are derived fromthe results of hunman epi dem ol ogi cal studies or chronic
ani mal bi oassays to which ani nal -to-ani nal extrapol ati on and uncertainty factors have been
applied (e.g., to account for the use of aninal data to predict effects on hunans). The

Car ci nogeni ¢ Sl ope Factors for the chemicals of concern at this site are presented in Table 6.2
These Sl ope Factors are derived fromUSEPA's Health Effects Assessnent Summary Tabl es ( HEAST
1991).

For carcinogens, risks are estimated as the increnental probability of an individual devel oping
cancer over a life-tinme as a result of exposure to the carcinogen. Excess life-tine cancer risk
is calculated fromthe foll owi ng equation

Risk = CDI x SF

wher e

risk = a unitless probability (e.g., 2 x 10[-5])
CDI = chronic daily intake averaged over 70 years (ng/kg-day); and



SF = slope-factor, expressed as (ng/kg-day)][-1]

These risks are probabilities that are generally expressed in scientific notation (e.g.

1x10[-6] or 1E-06). An excess lifetine cancer risk of 1x10[-6] indicates that, as a reasonable
maxi mum estimate, an individual has a 1 in 1,000,000 chance of devel oping cancer as a result of
site-related exposure to a carcinogen over a 70-year lifetinme under the specific exposure
conditions at a site.

6.1.3.3 Dermal Exposures

No RfDs or CSFs have been derived for dernmal absorption. Risks associated with dernal exposures
may be evaluated with Oral Absorbed Dose RfDs or Oral Absorbed Slope Factors after dernal
exposures are converted to their respective absorbed dose. Dernal exposures were adjusted to
absorbed dose estimates by assum ng that the contam nants perneate skin at chem cal -specific
pernmeability rates. Perneability constants are listed on the R sk Characterization Tables in
Appendi x C of the R sk Assessnent, Volune |11, Renedial Investigation Report, Decenber 1991

Oal RIDs and CSFs were al so adjusted by the default oral absorption rate of five (5) percent,
whi ch was given in the R sk Assessnent Qui dance (RAGS) and which gives an Absorbed Dose RfD or
Absor bed Dose CSF. The Dernal Absorbed Dose intakes can then be conpared to Absorbed Dose
toxicity values, as described in the R sk Assessnent Qui dance for Superfund (RAGS).

6.1.4 Summary of Risk Characterization of Each Pathway and the Total Risk for the Site

The risk characterization integrates the results of the exposure and toxicity assessnments into
quantitative and qualitative expressions of risk. To characterize potential noncarcinogenic
effects, conparisons are nade between the estimated chem cal intakes and the RfDs/RfCs for those
chem cals; to characterize potential carcinogenic effects, estinated chem cal intakes are

mul tiplied by the chem cal -specific Slope Factors to yield chenical -specific dose-response
information. A summary of Site major risks totals is set forth in Tables 6.3a and 6. 3b
Noncar ci nogeni ¢ hazard indices totals greater than 1.0 also indicate that renedial action may
need to be inplenented. Carcinogenic risk totals for each receptor greater than 10[-6] (or
greater than a 1 in 1,000,000 chance of getting a cancer solely because of the described
exposure) indicate that renedial action may be called for

6.1.4.1 Potential or Actual Carcinogenic R sks
6.1.4.1.1 Current Carcinogenic R sks for Residential Populations

Surface Water - The carcinogenic risk fromingestion of surface water by current residentia
adults (4 x 10[-4]) exceeds the acceptabl e upperbound risk range of 10[-6] to 10[-4] chance of
devel oping cancer as a result of Site related exposure to a carcinogen in surface water over a
seventy (70) year lifetine under the specific exposure conditions at the Site. This neans an
upper bound nunber, given the concentrations of particular contam nants and the exposure

descri bed, out of ten thousand exposed humans, toxicol ogi sts woul d expect that four (4)

addi tional or "excess" exposed humans woul d be inflicted with cancer. This risk is attributed to
NN trosodi - n- propyl am ne, which was detected in only one of three (3) sanples fromlocations
potentially used for potable water sources. The reported concentrati on was esti nated
Additionally, this constituent was not detected in any other mediumat the Site. The exclusion
of this data point would result in arisk of 3 X 10[-7]. Additionally, the conservative
assunptions used in the calculation of risk via this pathway (i.e., one hundred [100] percent of
drinking water cones fromsurface water sources) nmay have contributed to a high risk, as
publicly supplied potable water is available to nobst residents

The carcinogenic risks to residential adults fromrecreati onal exposure to surface waters via



dermal contact while wading and vi adernal contact during showers and household use fall in the
acceptabl e range. Because of their insignificant concentrations in the surface waters

vol ati |l eorgani cs were excluded as chemicals of concern for this pathway, so there is no
quantitative estimate of carcinogenic risk fromcurrent exposure to surface water via

i nhal ati on.

G ound Water - There were no carcinogenic health criteria available for any of the constituents
of concern evaluated for risk to current residents fromthe use of ground water as potable
water. Therefore, there is no quantitative estinmate of carcinogenic risk fromcurrent exposure
to ground water via ingestion, inhalation, or dermal exposure

Stream Sedi nents - The risk of exposure to current residential adults and children via dernal
contact with streamsedinents falls within the acceptabl e cancer risk range.

Surface Soils - The cal cul ated carcinogenic risks for current residential exposure (adults and
children) to surface soil via ingestion, dermal contact, and inhalation of fugitive dust are al
within the acceptabl e range.

Leachate Water - The current carcinogenic risk associated with dernal exposure to | eachate water
by residential adults falls within the 10[-4] to 10[-6] cancer risk range

Leachate Sedi nents - The current carcinogenic risk associated with dernal exposure to |eachate
sedinents by residential adults exceeds the acceptable risk. The calculated risk may be
artificially high, as conservative assunptions were used in calculating dermal risk. Risk via
dermal contact was cal cul ated assumi ng one hundred (100) percent dernmal absorption fromthe

| eachate sedinents, and a five (5) percent oral absorption efficiency in adjusting the oral RID
to a dermal RFID. Additionally, the constituent concentrations detected in LWO08/LS-08 were
extrenely high and i npacted heavily on the cal cul ati on of exposure point concentrations. This
sanple location is located in an area of partially buried druns on the landfill.

6.1.4.1.2 Future Carcinogenic R sks for Residential and Qccupational Adult Popul ations

Surface Water - The carcinogenic risk fromingestion of surface water by future residential

adul ts exceeds the acceptable 10[-4] to 10[-6] risk range. The greatest portion of the risk is
attributed to N-N trosodi-npropyl am ne, which was detected in only one of five (5) sanples. The
reported concentration was estimated. The exclusion of this data point would result in an

upper bound carcinogenic risk of 3 X 10[-7].

The carcinogenic risks to residential adults fromexposure via dermal contact with surface water
used as potable water and fromrecreational exposure to surface waters while wading fall in the
acceptabl e risk range. Because of their insignificant concentrations in the surface waters,

vol atil e organi cs were excluded as chenicals of concern for this pathway, so there is no
quantitative estinmate of carcinogenic risk fromfuture exposure to surface water via inhalation

G ound Water - The carcinogenic risk to residential adults frompotential use of on-Site ground
wat er as drinki ng water exceeds the acceptable cancer risk. The greatest portion of the risk is
attributed to N-N trosodi-npropyl am ne, which was detected in only one (1) of four (4) sanples
(MNW24B). It was assunmed that one hundred (100) percent of an individual's drinking water cones
fromground water. However, the ground water is of poor quality, the aquifers under and near
the Site having been classified "Oass C' or Cass Ill, unsuitable for use as drinking water.
Publicly supplied water is currently available to virtually all the residences in the area.

Based upon current Site-specific data, the inhalation of volatiles and dernmal exposure during
showeri ng and househol d use by future residents do not pose a carcinogenic risk. Future risks



associ ated with ground water exposure do not involve the assunption that the constituent
concentrations will remain the sane and do not account for decay, degradation, and attenuation
of contani nants over tine.

Stream Sedi nents - The risk of exposure to future residential and occupational adults via dernal
contact with streamsedinents imediately proxinmal to the fornerly permtted landfill falls
within the acceptabl e cancer risk range

Surface Soils - The cal cul ated carcinogenic risks for future exposure of residential adults and
children and occupational adults to surface soil via ingestion, dernal contact, and inhal ation
of fugitive dust are all within the acceptable range. Based upon current Site-specific data,
there is no unacceptabl e carcinogenic risk fromexposure to surface soil via these pathways.

Subsurface Soils - The carcinogenic risks to future occupati onal workers from exposure to
constituents in subsurface soils via incidental ingestion, dernal contact, and inhalation of
fugitive dust fall within the acceptabl e range

Leachate Water - The future carcinogenic risks associated with dernal exposure to | eachate water
by residential adults and occupational works fall w thin the acceptable risk range.

Leachate Sedi nents - The current carcinogenic risks associated with dernal exposure to |eachate
sedinents by residential and occupational adults exceed the acceptable risk. Conservative
assunptions were used in calculating dernmal risk and the constituent concentrations detected in
LS-08 i npacted heavily on the cal cul ati on of exposure point concentrations, as previously

di scussed. The cal culation of future risks assumes no attenuation of constituent
concentrations

6.1.4.2 Noncarcinogeni c Risks
6.1.4.2.1 Current Noncarcinogenic Risk

Currently exposed popul ations include nearby residents (adults and children) and trespassers
only. The nedia-specific risks, by pathway, are presented as foll ows.

Surface Water - The chronic Hazard Indices total for ingestion of surface water used as potable
wat er and for dermal exposure via wading and during showers and househol d use falls below the
Hazard I ndex departure point of 1.0 for both residential adults and children. Therefore, based
upon current Site data, there is no evidence of unacceptable risks to persons using surface

wat er for bathing and househol d use, and for wadi ng.

Because of their insignificant concentrations, volatile organics were not selected as chemcals
of concern for exposure via inhalation during showers and househol d use. Therefore, no Hazard
I ndex was cal cul ated for exposure via this pathway.

G ound Water - The Hazard Indices total for current exposure to ground water via ingestion by
residential adults and children exceed the departure point of 1.0. Antinony and thallium pose
the greatest risk of exposure to both receptors via this pathway, which woul d ot herw se be
acceptable. The use of MAL7 for the exposure calculation is required, but a conservative
procedure, as it contained the highest concentrations of all on-Site nonitoring wells sanpl ed
for the Qperable Unit Two Renedial Investigation. This well is screened at the rock/overburden
interface and intercepts a |l eachate flow. The use of this shallow water for drinking water is
nei t her advi sabl e nor feasible

The risk of dermal exposure and inhalation of chemicals in ground water used for potable water



by current residential adults and children falls bel ow the departure point of 1.0. Therefore
based on current Site data, there is no evidence of unacceptable risks to persons using surface
wat er for bathing, for household use, and for wading.

Stream Sedi nents - The Hazard Indices total for exposure of current residential adults and
children to streamsedinents via dernal contact falls bel ow the departure point of 1.0
Therefore, an unacceptable risk fromcurrent exposure to stream sedi ments does not exist.

Surface Soils - The cal cul ated Hazard Indices total for noncarcinogenic effects of exposure of
current residential adults and children to surface soil via ingestion and via inhalation of
fugitive dust is below thedeparture point of 1.0. Based upon current Site-specific data, there
i s no unaccept abl e noncarcinogenic risk fromexposure to surface soil via these pathways.

The Hazard Indices total for exposure of these receptors via dernal absorption exceeds the
departure point of 1.0. The risk is attributed to the presence of al pha- and gamma-chl or dane
detected in one (1) surface soil sanple. The reported concentrations of these constituents were
anal ytically estimated. Further, these constituents were not found in any other nedia at the
Site. The Hazard Indices total for dernal exposure was cal cul ated using the idealized
assunption that a one hundred (100) percent dermal absorption efficiency occurred

Leachate Water - The Hazard Indices total for current noncarcinogenic risk associated with
dermal exposure to | eachate water by residential adults and children exceeds the departure point
of 1.0 for acceptable risk. Additionally, the constituent concentrations detected in LWO08 were
extrenely high and i npacted heavily on the cal cul ati on of exposure point concentrations. The
calculation of future risk also assunes no attenuation of constituent concentrations.

Leachate Sedi nents - The Hazard Indices total for current noncarcinogenic risk associated with
dermal exposure to | eachate sedinments by residential adults and children falls bel ow the
departure point of 1.0

6.1.4.2.2 Future Noncarcinogenic R sk for Nearby Residents, Onsite Residents, and Construction
Wor ker s

Surface Water - The chronic Hazard Indices total is less than 1.0 for ingestion and dernal
exposure during showers and househol d use and for recreational dermal exposure while wading for
both residential adults and children. Therefore, based upon current Site data, there is no

evi dence of unacceptable systemc risks to persons who nay use surface water for bathing and
househol d use, and for wading. Volatile organics (VOCs) were determ ned not to be chem cals of
concern for this pathway. Therefore, no Hazard |Index was cal cul ated for exposure via inhalation
of VQOCs during showers and househol d use

G ound Water - The Hazard Indices total for future exposure to ground water via ingestion of
drinking water by residential adults and children exceeds the departure point of 1.0. The risk
is attributed to the presence of heavy netals in the ground water. Reduction of constituent
concentrations through decay, degradation, and attentuation are not accounted for. As
previously di scussed, both the shallow and the deep ground water in this area is of poor quality
and undesirabl e as a potable water source

The Hazard Indices total for inhalation of volatiles and dernal contact with ground water during
househol d use by residential adults and children falls below the departure point. Therefore,
based on the Site-specific data, there is no evident risk of exposure via these pathways.

Stream Sedi nents - The Hazard Indices total for exposure of future residential adults and
children and future occupational workers to stream sedinents via dernal contact falls bel ow the



departure point of 1.0. Therefore, there is no unacceptable systemc risk fromdernal exposure
to stream sedi nents.

Surface Soils - The cal cul ated Hazard I ndices total for noncarcinogenic effects of exposure of
future residential adults and children and future occupational workers to surface soil via
ingestion, and via inhalation of fugitive dust is within the acceptable range. Based upon
current Site-specific data, and assumi ng no increase in constituent concentrations, there are no
unaccept abl e system ¢ risks fromexposure to surface soil via these pathways.

The Hazard Indices total for exposure of future residential adults and children via dernal
absorption exceeds the departure point of 1.0. The risk is attributed to chlordanes detected in
surface soil. The Hazard Indices for dernmal exposure were cal cul ated using the required
conservative assunptions. The Hazard I ndex for exposure of occupational workers to surface soi
via dermal contact falls below the departure point of 1.0.

Subsurface Soils - The cal cul ated Hazard Indices total for noncarcinogenic effects of exposure
to future occupational workers to constituents in subsurface soil via incidental ingestion
dermal contact, or inhalation of fugitive dust falls within the acceptable range. Therefore,
based upon current Site-specific data, and assuming that concentrations will not increase in the
future, there are no unacceptable systemc risks from exposure to subsurface soil via these

pat hways.

Leachate Water - The Hazard Indices total for future risk associated with dernmal exposure to

| eachate water by residential adults and children and occupati onal adults exceeds the departure
point for acceptable risk. The constituent concentrations detected in sanple LWO08 were
extrenely high and heavily inpacted the cal cul ati on of exposure point concentrations.

Leachate Sedi nents - The Hazard Indices total for future noncarcinogenic risk associated with
dermal exposure to | eachate sedinents by residential adults and children and occupational adults
falls below the departure point of 1.0

6.1.4.3 Sunmmary

The nmaj or carcinogenic risks for current residential adults are fromingestion of surface water
dermal exposure with surface soils, and dernal exposure with | eachate sedinent. Secondary
potential or actual carcinogenic risks for current residential adults are from dernal exposure
to surface water and to | eachate water. The nmmjor carcinogenic risks for future residentia
adults are fromingestion of surface water, ingestion of ground water and dernal exposure to
surface soil and to | eachate sedi nent. Secondary carcinogenic risks are fromdernal exposure to
surface water, ground water, and | eachate water. The major potential or actual carcinogenic
risk for future occupational adults (on-site workers) is fromdermal exposure to |eachate

sedi ment .

The maj or noncarcinogenic risk for all categories of hunman receptors is fromdernal exposure to
| eachate water; however, the future occupational adult has a high risk associated with this type
of exposure.

Tables 6.4 a and b summari ze the major Site risks based on current and future | and use
respectively. Those are the imrediate risks to be mtigated by the selected remedy. The tables
include risks for each chemcal that contributes to a pathway that exceeds a 1 X 10[-4]
carcinogenic risk or a Hazard Index of 1.0 or greater. Chemcals contributing risk to these

pat hways are not included if their individual carcinogenic risk contribution is less than 1 X
10[-6] or their noncarcinogenic Hazard Quotient is |less than 0. 1.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by



i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

6.2 ENVI RONMENTAL EVALUATI ON

Potenti al ecol ogical receptors present in the vicinity of the Site and potential pathways by

whi ch these receptors mght be exposed to chem cals of concern present in surface soils,

| eachate, surface water, and stream sedinments were identified. Risks to environnental receptors
arising fromexposure to Site constituents were characterized. Potential receptors are
terrestrial vegetation, terrestrial wldlife, endangered and threatened species, aquatic
wildlife, and aquatic vegetation. For additional information on endangered and threatened

speci es, see Section 7.6.2 herein

Sources of uncertainty in the determination of the ecological qualitative risk assessnent
include: (a) confidence that all key contam nants were identified and quantified accurately;

(b) dependence on toxicity data which are the foundation for all health-based ARARs and which
are based on ani nal experinents and epi dem ol ogi cal study groups;

(c) confidence in the identification of all exposure paraneters and exposure pathways
appropriate to the site

(d) uncertainty in the conparison of site concentrations to ARARs by which additive effects may
be overl ooked

(e) confidence in the identification and characterization of the exposed popul ations, both
current and future, and the |land use, both current and future

(f) qualitative risk assessnments which rely on background concentrati ons and chem cal -
specific ARARs are sonewhat linmited in that they cannot account for cunulative toxic effects
fromseveral chemcals or several exposure routes; and

(g) the inprecision of present scientific data on exactly what constituent concentrations pose
a hazard to environnental receptors.

6.2.1 Summary of the Affects of the Contami nation on Habitats

Any negative inpacts on terrestrial flora and fauna by the contam nants of concern are not
readily apparent. Aquatic life in Bluelick Oreek and the Unnaned Tributary nay potentially
suffer negative inpacts fromconstituents currently detected in | eachate water and | eachate
sedi nent whi ch discharge to surface waters. However, the natural character of the streans and
pools, i.e., the intermttent flow and the poor water quality, does not readily support aquatic
life. Tables 6.5 and 6.6 conpare surface water and surface water sedinent quality criteriato
exi sting concentrations in these two nedia. Terrestrial and riparian comunities periodically
utilizing internmittent streans for a water source or habitat nmay be negatively inpacted by
constituent concentrations in streamwaters, sedinents and | eachate reaching surface waters. As
the rate of flowis generally lowin intermttent streans adjacent to the Site, the |evel of
exposure is expected to be |ow to noderate. Based upon seasonal flow rates, surface water

i npacts are expected to be m ninal

6.2.2 Summary of the Affects of the Contam nation on Any Endangered Speci es.

Ef fects upon endangered and threatened species in the Site area have not been detected. If a
threat ened or endangered species is identified as a receptor, or potential receptor, then the



Ecol ogi cal Ri sk Assessnent will be revised to consider the Site-related inmpacts on an individua
of the status species. The U S. Departnent of the Interior, Fish and WIldlife Service, has not

granted a rel ease frompotential environnmental danages under the Endangered Species Act or under
any other law or regulation

7.0 DESCRI PTI ON CF ALTERNATI VES

In the Qperable Unit Two Feasibility Study nunerous alternatives for renedi ati on were devel oped
and then screened based upon five (5) nmmjor categories of action: 1) no-action; 2) institutiona
action; 3) containment; 4) treatnent; and 5) disposal. An individual analysis of alternatives
was then nade against two (2) threshold evaluation criteria: 1) overall protection of hunman
health and the environnment and 2) conpliance with ARARs. Surviving alternatives were subjected
to a conparative analysis of the alternatives based upon five (5) nodifying evaluation criteria
1) long-termeffectiveness and permanence; 2) reduction of toxicity, nmobility, and vol ume
through treatnent; 3) short-termeffectiveness; 4) inplenentability; and 5) cost. This process
resulted in five (5 mmjor types of remedial actions being retained for further consideration
1) no-action; 2) limted institutional actions; 3) RCRA-type cap, actions in peripheral areas
actions in electromagnetic anonalies; 4) collection and treatnent of |eachate; and 5) actions to
extingui sh thernal anomali es.

These five (5) major types of renedial actions were subdivided into a total of fourteen (14)
subt ypes based upon site-specific applicability, known availability, and proven perfornance;
remedi al action types 3), 4), and 5) above were conprised of five (5), four (4), and three (3)
subtypes, respectively. A summary of these fourteen (14) subtypes, including their respective
capital costs and thirty (30) year &M costs, is presented in Attachrment 7.0. Fromthese
subtypes five (5) alternatives were constructed. Alternative | was no-action, a baseline
alternative which is required to be evaluated. The other four (4) alternatives addressed the
different threats at the landfill to varying degrees and in different manners. |n May 1992
Alternative Il was presented to the public and Kentucky as USEPA s proposed plan for cleanup
After the public comment period and Kentucky's concurrence with the proposed plan, two (2)
additional criteria were assessed: 1) state acceptance and 2) community acceptance.
Alternative Il was selected as the renedy taking into consideration the threshold eval uation
criteria, the nodifying evaluation criteria, and coments fromthe community and the
Commonweal th of Kentucky. A description of each of the five (5) alternatives which were
considered follows. A nore detail ed description of the alternatives can be found in the final
Feasibility Study Report for Operable Unit Two, located in the Administrative Record.

7.1 ALTERNATIVE | - NO ACTI ON

7.1.1 Treatnment Conponent.

There woul d be no treatment under this alternative.

7.1.2 Contai nnent Conponent.

There woul d be no containment efforts under this alternative.

7.1.3 General Conponents.

The no-action alternative provides for a range of activities fromno-action whatsoever (i.e.
the "do nothing" approach) to the same package of institutional actions which are conponents of
Alternatives Il, IIl, 1V, and V. Froma practical standpoint the landfill would, at the very

| east, have to be nmonitored. It would be realistic and appropriate to order that the | eachate
seeps, surface waters, and nonitoring wells be nmonitored. For the purposes of this discussion



however, no action neans that no additional actions would be taken
7.1.4 WMajor ARARs.

This alternative does not conply with RCRA Subtitle Clandfill closure requirenents, because
there woul d be no cap/cover and no | eachate collection and treatnent system The State

requi renents which reflect those in RCRA Subtitle C would not be satisfied either. RCRA LDRs
woul d not be a factor because landfill el ectromagnetic anonalies would not be excavated and,
therefore, placement would not occur. The |eachate seeps would not be remedi ated; therefore,
the federal and state Anbient Water Quality Criteria (AWQCO for surface waters woul d probably
not be satisfied where the seeps entered the Unnamed Tributary. The substantive requirenents
for a Kentucky Pollution D scharge Elimnation System (KPDES) or National Pollution D scharge
El i m nation System (NPDES) permt would not be able to be nmet with only physical treatnent of
| eachate. The landfill thermal anomalies would not be renmediated and | andfill consolidation
woul d not occur, so the National Anbient Air Quality Standards (NAAQ) of the Cean Air Act
(CAA) woul d not be pertinent. NMonitoring ground water quality for conparison to the Safe
Drinki ng Water Act (SDWA) Maxi mum Cont am nant Levels (MCLs) and surface waters for conparison to
federal and state AWQXC woul d probably be required

7.2 ALTERNATIVE Il - LEACHATE COLLECTI ON AND TREATMENT
7.2.1 Treatnment Conponent.

A | eachate collection systemas described in Figure 9.1 and in Attachnents 7.1 and 7.5 woul d be

constructed. Perforated piping in gravel-lined ditches along the east and south sides of the
landfill will collect and direct |eachate to a |l eachate treatnent plant at the southeastern
corner of the landfill near the Unnaned Tributary. Collected |eachate would be treated only by

physi cal processes, such as sedinentation and filtration, and the effluent discharged on-site to
the Unnaned Tributary. The substantive requirenments of a KPDES (NPDES) permt woul d,
nevert hel ess, have to be net. The subsurface thernmal anomalies woul d be renedi ated by excavation
and open air conbustion until extinguished. A water spray could also be used to hasten the
quenching of the thermal anonaly.

7.2.2 Contai nnent Conponent.

A | eachate collection and treatnent systemas nmentioned in Section 7.2.1 above woul d be
constructed to intercept, collect, and contain | eachate noving through waste towards the Unnaned

Tributary, and other areas downgradi ent fromthe landfill (See Figure 9.1.).
No consolidation of landfill naterial would be undertaken. No new cap/cover would be installed
The surface of the landfill would be left as is. Leachate would be contained within the |eachate

collection and treatnent system Sludge fromthe | eachate collection and treatnent system woul d
be containerized and properly di sposed of.

7.2.3 General Conponents.

Monitoring of the | eachate treatnent systemeffluent would be performed monthly for the first
year after construction is conplete, quarterly for the second year, and sem -annually thereafter
for the next twenty-eight (28) years; however, this nmonitoring schedule may be nodified by USEPA
during the Renedial Design phase. Sanpling and full-scan (TCL/ TAL) anal ysis of Qperable Unit
Two ground water nonitoring wells would be performed sem-annually for the first five (5) years
and then annually for the next twenty-five (25) years. The frequency and character of sanpling
and analysis may be nodified by the USEPA at any tine.



A perinmeter fence, |ockable gates, warning signs and other security neasures would be installed
around the landfill and the |eachate treatnent plant.

Water-use restrictions for ground water and surface water would be inposed in the i mediate area
of the landfill.

Deed restrictions would be inposed to restrict future | and-use. The landfill and the i mmedi ate
area should not be utilized for residential or comrercial building. 7.2.4 Major ARARs.

This alternative would conply with sone, but not all of the RCRA Subtitle C requirenents for
landfill closure. The requirenent for a cap would not be satisfied, because there would be no
cap. The surface of the landfill would be left as is. However, |eachate woul d be collected and
subj ected to physical treatnent processes only. Therefore, the federal and state AWC (CW) for
organics in surface waters woul d not be satisfied at the point in the Unnaned Tributary where
the di scharge woul d occur. The use of only physical |eachate treatnment processes would all ow
many organi cs to nove through the treatnent nachinery and be di scharged into the Unnanmed
Tributary; thus, the substantive requirenents of a KPDES pernmit, which is based upon AWX and
other criteria, would not be satisfied. The landfill thermal anonmalies would not be renedi ated
and there woul d be no consolidation of the landfill's peripheral areas, so the CAA NAAGQS woul d
not be invoked. Long-termnonitoring of Site ground water, surface water, and the KPDES

di scharge woul d be acconpli shed

7.3 ALTERNATIVE Il - CONSOLI DATI ON OF LANDFI LL WASTE, CAP AND COVER, LEACHATE COLLECTI ON AND
TREATMENT

7.3.1 Treatnment Conponent.

A | eachate treatnment plant incorporating physical treatment (such as filtration and aeration)
and chem cal treatnment systens (such as the addition of polynmers and alum numsulfate to pronote
coagul ation) would be built to the southeast of the landfill. Leachate treatnent effluent woul d
be di scharged onsite to the Unnamed Tributary. The substantive requirenents of a KPDES ( NPDES)
permt would, nevertheless, be required to be net.

The subsurface thermal anonalies woul d be excavated and all owed to open air burn unti
extingui shed. A water spray nmay be used to hasten the elimnation of the conbustion

7.3.2 Contai nnent Conponent.

A | eachate collection and treatnment systemas described in Section 7.3.1 above and in
Attachnments 7.2 and 7.5 woul d be constructed to intercept, collect, and contain | eachate noving
t hrough waste towards the Unnaned Tributary, and other areas downgradient fromthe |andfil
(Figure 9.1). Sludge fromthe | eachate collection and treatnent systemwould be containerized
and properly disposed.

Conti guous Areas A and B (Figure 9.0) woul d be consolidated within the landfill and the surface
of the landfill would be contoured. The areal extent of contamnation in Areas A and B woul d be
determ ned by a thorough surface and subsurface grid sanpling effort during the Renedi al Design
phase

A RCRA-type cap and cover with engineered run-on and run-off systens would be installed over the
approximately thirty (30) acre area which constitutes the main landfill.

7.3.3 General Conponents.



Monitoring of the | eachate treatnent systemeffluent would be performed monthly for the first
year after construction is conplete, quarterly for the second year, and sem -annually thereafter
for the next twenty-eight (28) years; however, this nonitoring schedule may be nodified during
the Remedi al Design phase. Sanpling and full-scan (TCL/ TAL) analysis of Operable Unit Two
ground water nonitoring wells would be perforned sem -annually for the first five (5) years and
then annually for the next twenty-five (25) years. The frequency and character of sanpling and
anal ysis may be nodified by the USEPA at any tine.

A perinmeter fence, |ockable gates, warning signs and other security neasures would be installed
around the landfill and the |eachate treatnent plant.

Water-use restrictions for ground water and surface water would be inposed in the i mediate area
of the landfill. Deed restrictions would be inposed to restrict future | and-use. The | andfil

and the i medi ate area should not be utilized for residential or conmmercial building.

7.3.4 Major ARARs.

This alternative would conmply with the requirenents of RCRA Subtitle C for landfill closure.
Certain peripheral areas of the landfill would be consolidated into the nain part of the
landfill. The landfill thermal anonalies wll be extinguished by excavation, open burning, and

quenching with water spray. During the consolidation and thernmal anomaly extingui shing

nmeasures will be taken to satisfy the requirenents in the CAA NAAQS (Section 112) pertaining to
fugitive em ssions. The RCRA cap/cover woul d have a conposite hydraulic perneability of at

|l east 10[-7] cm sec and woul d have both an HDPE liner as well as either two feet of conpacted
clay or a layer of bentonite matting. The cover would be contoured so as to reduce erosion and
potential washout danmge to the surrounding area. A |leachate collection and treatnent system
will be installed. The treatnent systemw Il have both physical and chem cal treatnent stages
and a biological treatnent stage, if it is necessary to reduce concentrations of certain VOCs to
very |low | evel s before discharge. The substantive requirenents of a KPDES pernmit woul d be
satisfied. The discharge to the Unnanmed Tributary woul d have to meet the AWQC for surface water

7.4 ALTERNATI VE |V - STABI LI ZATI ON OF LANDFI LL ANOVALI ES, CONSOLI DATI ON OF LANDFI LL WASTE
LEACHATE COLLECTI ON AND TREATMENT, CAP AND COVER

7.4.1 Treatnment Conponent.

A | eachate treatnment plant incorporating physical treatment (such as filtration and aeration)
and chem cal treatnment systens (such as the addition of polynmers and alumi numsulfate to pronote
coagul ation) would be built to the southeast of the landfill. A biological treatnent stage
woul d be included, if necessary. Leachate treatnent effluent woul d be discharged on-site to the
Unnaned Tributary. The substantive requirenents of a KPDES (NPDES) permt woul d, neverthel ess
be required to be net.

The subsurface thermal anonalies woul d be extingui shed by injecting water into themthereby
di spl aci ng subsurface oxygen and quenchi ng the conbustion. The thermal anonalies would not be
excavated during this process

The nmj or el ectronagnetic anomalies woul d be excavated and the waste fromthem subjected to
on-site stabilization/solidification in order to immobilize both organic and netallic

contam nants. The stabilized waste woul d be redeposited in the landfill.

7.4.2 Contai nnent Conponent.

A | eachate collection and treatnment systemas described in Section 7.4.1 above and in



Attachnments 7.3 and 7.5 and woul d be constructed to intercept, collect, and contain | eachate
whi ch had noved through waste towards the Unnamed Tributary, and other areas downgradi ent from
the landfill (See Figure 9.1). Sludge fromthe | eachate collection and treatnent systemwould
be containerized and properly di sposed

Conti guous Areas A and B (Figure 9.0) woul d be consolidated within the landfill and the surface
of the landfill contoured. The areal extent of contamination in Areas A and B woul d be

determ ned by a thorough surface and subsurface grid sanpling effort during the Renedi al Design
phase

A RCRA-type cap and cover with engineered run-on and run-off systens would be installed over the
approximately thirty (30) acre area which constitutes the main landfill.

7.4.3 GCeneral Conponents.

Monitoring of the | eachate treatnent systemeffluent would be performed monthly for the first
year after construction is conplete, quarterly for the second year, and sem -annually thereafter
for the next twenty-eight (28) years; however, this nonitoring schedule may be nodified during
the Remedi al Design phase. Sanpling and full-scan (TCL/ TAL) analysis of Operable Unit Two
ground water nonitoring wells would be perforned sem -annually for the first five (5) years and
then annually for the next twenty-five (25) years. The frequency and character of sanpling and
anal ysis may be nodified by the USEPA at any tine.

A perinmeter fence, |ockable gates, warning signs and other security neasures would be installed
around the landfill and the |eachate treatnent plant.

Water-use restrictions for ground water and surface water would be inposed in the i mediate area
of the landfill.

Deed restrictions would be inposed to restrict future | and-use. The landfill and the i medi ate
area should not be utilized for residential or conmmercial building.

7.4.4 Major ARARs.

This alternative would comply with the requirenents of RCRA Subtitle C for landfill closure.
Certain peripheral areas of the landfill would be consolidated into the nain part of the
landfill. The landfill thermal anonalies would be extinguished by injection of water into
subsurface areas. During the landfill consolidation and thernmal anomaly extingui shing, measures
will be taken to satisfy the requirenents in the CAA NAAQS (Section 112) pertaining to fugitive
em ssions. The landfill electromagnetic anonalies woul d be excavated and the excavated materia

sorted, screened, and solidified with Portland cement and redi sposed. The treated materi al
woul d have to satisfy the RCRA LDR requirenments for |eachability of what are currently unknown
contam nants. A variance would be needed if the |l eachability requirenent could not be
satisfied; however, the preference for pernanent treatnment of wastes under CERCLA woul d be only
partially satisfied. The RCRA cap/cover woul d have a conposite hydraulic perneability of at

|l east 10[-7] cm sec and woul d have both an HDPE liner as well as either two feet of conpacted
clay or a layer of bentonite matting. The cover would be contoured so as to reduce erosion and
potential washout danmge to the surrounding area. A |leachate collection and treatnent system
woul d be installed. The treatnent systemwoul d have both physical and chem cal treatnent
stages, and a biological treatnent stage, if it is necessary to reduce concentrations of certain
VOCs to very low |l evel s before discharge. The substantive requirements of a KPDES permt woul d
be satisfied. The discharge to the Unnaned Tributary woul d have to neet the federal or state
AWQC, whichever is nore stringent, and other standards for surface water



7.5 ALTERNATI VE V - | NCI NERATI ON AND STABI LI ZATI ON OF LANDFI LL ANOVALI ES, CONSCLI DATI ON OF
LANDFI LL WASTE, LEACHATE COLLECTI ON AND TREATMENT, CAP AND COVER

7.5.1 Treatnment Conponent.

The nmajor landfill electronmagnetic anomalies woul d be excavated, sorted, and screened before
being incinerated in an on-Site rotary kiln incinerator to destroy the organics. The treated
materials would be solidified with Portland cenent to stabilize the inorganics, and then

r edi sposed.

A | eachate treatnment plant incorporating physical treatnment (such as filtration and aeration),
chem cal treatnent (such as the addition of polymers and al um numsulfate to pronote
coagul ation), and biol ogical treatnent systens would be built to the southeast of the landfill.
Leachate treatnment effluent woul d be discharged on-site to the Unnaned Tributary. The
substantive requirements of a KPDES (NPDES) permt would, nevertheless, be required to be net.

The subsurface thermal anonalies woul d be extingui shed by gas injection. Pressurized nitrogen
(N[ 2]) or carbon dioxide (CJ2]) would be released into the anonalies to displace the subsurface
oxygen feeding the thernal anonulies and, thus, stop the conbustion

7.5.2 Contai nnent Conponent.

A | eachate collection and treatnment system as descri bed above in Section 7.5.1 and in
Attachnments 7.4 and 7.5 woul d be constructed to intercept, collect, and contain | eachate noving
t hrough waste towards the Unnaned Tributary, and other areas downgradient fromthe landfill (See
Figure 9.1.). Sludge fromthe | eachate collection and treatnment systemwoul d be containerized
and properly disposed.

Conti guous Areas A and B (Figure 9.0) would be consolidated within the landfill and the surface
of the landfill contoured. The areal extent of contam nation in Areas A and B woul d be

determ ned by a thorough surface and subsurface grid sanpling effort during the Renedi al Design
phase

A RCRA-type cap and cover w th engineered run-on and run-off systens woul d be constructed over
the approxinmately thirty (30) acre area which constitutes the main landfill.

7.5.3 General Conponents.

Monitoring of the | eachate treatnment systemeffluent quality would be perforned nonthly for the
first year after construction is conplete, quarterly for the second year, and sem -annually
thereafter for the next twenty-eight (28) years; however, this nonitoring schedule may be

nodi fied with USEPA approval during the Renedial Design phase. Sanpling and full-scan (TCL/ TAL)
anal ysis of Qperable Unit Two ground water nonitoring wells would be perforned sem annually for
the first five (5) years and then annually for the next twenty-five (25) years. The frequency
and character of sanpling and anal ysis nay be nodified by the USEPA at any tine.

A perinmeter fence, |ockable gates, warning signs and other security neasures would be installed
around the landfill and the | eachate treatnent plant.

Water-use restrictions for ground water and surface water would be inposed in the i mmediate area
of the landfill.

Deed restrictions would be inposed to restrict future | and-use. The landfill and the i mmedi ate
area should not be utilized for residential or conmmercial building.



7.5.4 Major ARARs.

This alternative would conmply with the requirenents of RCRA Subtitle C for landfill closure.
Certain peripheral areas of the landfill would be consolidated into the nain part of the
landfill. The landfill thermal anonalies would be extinguished by injection of nitrogen (N 2])
or carbon dioxide (CJ2]) gas into subsurface areas. During the landfill consolidation and
thermal anonaly extinguishing, neasures will be taken to satisfy the requirenments in the CAA
NAAQS (Section 112) pertaining to fugitive emssions. The landfill electronagnetic anonalies
woul d be excavated and the excavated material sorted, screened, and incinerated on-Site to
destroy the organics. The treated naterial would be solidified with Portland cenent and

redi sposed. The treated naterial would have to satisfy the RCRA LDR requirenments for

| eachability of what are currently unknown contam nants. A variance would be needed if the

| eachability requirenent could not be satisfied. The preference for pernanent treatnent of
wast es under CERCLA woul d be satisfied. The RCRA cap/cover woul d have a conposite hydraulic
perneability of at least 10[-7] cm sec and woul d have both an HDPE liner as well as either two
feet of conpacted clay or a |layer of bentonite matting. The cover would be contoured so as to
reduce erosion and potential washout danage to the surrounding area. A |eachate collection and
treatnment systemwould be installed. The treatnment system woul d have both physical and chem ca
treatnent stages, and a biological treatnent stage, if it is necessary to reduce concentrations
of certain VOCs to very |low | evels before discharge. The substantive requirenents of a KPDES
permt would be satisfied. The discharge to the Unnaned Tributary woul d have to neet the federa
or state AWQC, whichever is nore stringent, for surface water

7.6 EXPLANATI ON OF MAJOR APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARs) AND
TO BE- CONSI DERED ( TBCs) STANDARDS

In this section a general discussion of major applicable or relevant and appropriate
requi renents (ARARs) and "to-be-consi dereds" (TBCs) is presented

Section 121(d) of CERCLA requires that at the conpletion of renedial action, the Site should
achi eve a level of control which conplies with federal and state environnental |laws that are
applicable or relevant and appropriate (ARAR) to the hazardous substances, pollutants, or
contaminants at the Site. An "applicable" requirenent is any cl eanup standard, standard of
control, or other substantive environmental protection standard pronul gated under federal or
state | aw that specifically addresses a hazardous substance, pollutant, contam nant, renedia
action, location, or other circunstances at a CERCLA site. To be "applicable", all of the
jurisdictional prerequisites of a requirenment nust be satisfied with respect to the renedi a
action or site circunstances. A "relevant and appropriate" requirenent is any pronul gated
federal or state environnental |aw that, while not "applicable" to the hazardous substance,
remedi al action, or location at a CERCLA site still addresses problens or situations
sufficiently simlar to those encountered at the Site that its use is well suited to the
particular site.

A requirenent nay be either "applicable" or "relevant and appropriate", but not both. A
requirenent that is relevant and appropriate nust be conplied with to the same degree as if it
were applicable. However, there is nore discretion in this determnation. For exanple, only a
part of a requirenent may be relevant and appropriate at a site. Only substantive requirenents
can be ARARs. Administrative requirenents cannot be ARARs.

If no ARAR exists for a chemical or the circunstances surrounding the rel ease of a chemcal, or
if existing ARARs do not ensure protection of hunman health and the environment, federal and
state criteria, advisories, guidance, or proposed rules nmay be considered. Even if used
however, these "to be considered" (TBC) materials cannot actually be ARARs.



USEPA has established three (3) categories of ARARs:

(1) A chemcal-specific ARAR sets health or risk-based concentration limts or ranges in
various environnental media for specific hazardous substances, pollutants, or contam nants.
Exanpl es of such nedia are air and water. These ARARs set protective cleanup |evels for the
contami nants of concern in the designated nedia or indicate an acceptable | evel of discharge
into a particular mediumthat occurs during a renedial activity.

(2) An action-specific ARAR is a performance, design, or other simlar action-specific
requirenent that controls particular renedial activities. These requirenents are not triggered
by the specific chemcals present at a site, but by the particular renedial activities that are
sel ected to acconplish a renedy. These requirenents do not in thensel ves determ ne the renedia
alternative; rather, they indicate how a selected alternative nust be achi eved

(3) A location-specific ARAR sets restrictions on activities, depending on the characteristics
of a site or its environs. Location-specific requirenents apply to renedial actions eval uated
for the site and may be used to restrict or preclude particular renedial alternatives due to the
| ocation or characteristics of the Site
The first step in identifying the ARARs for the site involves identifying the potentia
chem cal -, action-, and |ocation-specific requirenents. The second step involves anal yzi ng t hose
requirenents to determ ne whether they are applicable. For a requirenent to be applicable, the
site circunmstances nmust neet all of the jurisdictional prerequisites of the requirenents. Such
jurisdictional prerequisites may include

Subst ance type

Site or location type

Affected entities

Ti ne period

Actions invol ved

G her regulatory authorities
If the requirenment fails to neet any jurisdictional prerequisite, the requirenent is not
applicable. The analysis then addresses whether the requirenment is relevant and appropriate.

The eval uation factors for determ ning whether a requirenent is relevant or appropriate include

1. Wiether the specific objectives of the statute and regul ati ons under which the requirenent
was created are simlar to the specific objectives of the CERCLA action

2. Wiether the nedia regulated or affected by the requirenent are simlar to the nedia
contam nated or affected at the CERCLA site.

3. Wiether the substances regulated by the requirenment are sinmlar to the substances found at
the CERCLA site

4., Wiether the entities or interests affected or protected are simlar to the entities or
interests affected by the CERCLA site

5. Wiether the actions or activities regulated by the requirenent are simlar to the renedia



action contenpl ated at the CERCLA site.

6. Wiether the type of place regulated is simlar to the type of place affected by the CERCLA
site or CERCLA action.

7. \Wiether the type of structure or facility regulated is simlar to the type of structure or
facility affected by the rel ease or contenplated by the CERCLA action.

8. Wiether any consideration of use or potential use of affected resources in the requirenent
is simlar to the use or potential use of the affected resource.

9. Wiether the purpose of the requirement in the programof its originis served by its
application at the CERCLA site.

10. Wiether any variances, waivers, or exenptions fromthe requirenent are available for the
ci rcunst ances of the CERCLA site or CERCLA action.

If a regulatory schene appears to be "rel evant and appropriate", each provision in that schene
nmust be reviewed to determine its relevance and appropriateness for the Site. |[|f an evaluation
of a provision against these factors indicates that the Site circunstances are "sufficiently
simlar" to the problens addressed by the provision, then the provision is relevant and
appropriate for evaluating renedial alternatives. Qherwise, it is dropped from consideration.

If an ARAR does not exist or is insufficient to protect human health and the environnent, then
criteria, guidance, proposed rules, or advisories that are devel oped or approved by federal or
state agenci es shoul d be anal yzed for their pertinence in establishing a protective renedy.
These materials, which are not legally binding, are classified as "to be consi dered" (TBQ)
material s.

If arequirement is determined to be an ARAR, it nmust be conplied with unless it neets the
CERCLA criteria for a waiver. Under Section 121(d)(4) of CERCLA, USEPA nay wai ve conpliance
with an ARAR if one of the follow ng six (6) conditions can be denonstrated:

(1) Selection of InterimRenmedy - The renedial action selected is only part of a total renedial
action that will attain the ARAR | evel or standard of control when conpl et ed.

(2) Geater Risk to Hunan Health and the Environment Posed Conpliance with the ARAR at the site
will result in greater risk to human health and the environnent than the alternative option
chosen.

(3) Technical Inpracticability - Conpliance with the requirenent is technically inpracticable
from an engi neering perspective.

(4) Equivalent Standard of Performance Attained - The renmedial action selected will attain a
standard of performance that is equivalent to that required by the ARAR through use of another
nmet hod or approach.

(5) Inconsistent Application of State Requirenents - The State has not consistently applied (or
denonstrated an intention to apply consistently) the ARAR in simlar circunstances at other
renmedi al actions.

(6) Fund Bal ancing - Attainment of the ARAR would not provide a bal ance between the need for
protection of public health or welfare and the environnent at this site and the availability of
Fund anounts to respond to other sites that present or nmay present a threat to the public health



or the environnent, taking into consideration the relative i mediacy of such threats (for Fund
financed cl eanups only).

7.6.1 Chemcal -specific ARARs.
7.6.1.1 Soil and Sedi ment

No Federal or State chem cal -specific ARAR has been identified for soil and sedinents with the
possi bl e exception of the | evels set under the RCRA Land Disposal Restrictions (LDRs). The LDRs
are di scussed under action specific ARARs since they are to be applied only if placenent occurs
and hazardous waste material is |and-disposed as a part of the renedy.

7.6.1.2 Water

Federal chem cal -specific ARARs have been identified for water. Ground water and surface water,
as differentiated fromleachate, will not be treated under the selected renedy, unless at a
future date USEPA determines that treatnent is necessary. However, landfill |eachate will be
treated and discharged to the on-Site intermttent stream the Unnamed Tributary, which the
Commonweal t h of Kentucky considers surface water. The Unnaned Tributary is fed by waters
affected by both Operable Units One and Two. The Qperable Unit One Renedial Action will ensure
that |eachate fromthat area will be collected on-Site before it mxes with stream waters.
CERCLA Section 121(e) indicates that a permt is not required for an on-site discharge.
However, the substantive requirenents of a Kentucky Pol | utant D scharge Elimnati on System
(KPDES, NPDES) (401 KAR 5:005) permit are to be satisfied. Background surface water quality
sanpl e anal yses, federal and state surface water quality criteria (AWX), and hunan heal th

ri sk-based levels will be utilized in the determ nation of the discharge standards. These

st andards were devel oped under the Safe Drinking Water Act (SDWY), and the O ean Water Act
(o).

Maxi mum Cont am nant Levels (MCLs) are enforceable drinking water standards for public water
suppl i es devel oped under the SDWA. MCLs apply to specified contam nants whi ch USEPA has
determ ned have an adverse effect on hunan heal th above certain |l evels. These standards nust be
net by all public drinking water systens. Because these standards are to be net by public

wat er supply systens, they are not directly pertinent to on-Site ground water. However, for
ground water that is a potential source of drinking water, MCLs are generally rel evant and
appropriate standards unless the water is too saline or too contamnated to be used as a
drinking water source (53 FR 51441). Because MCLs were promrul gated for the protection of
drinking water supplies, because the ground water under the Site has been categorized Cass |11
(Subcl ass B) by the USEPA, because very few | ocal residences utilize water drawn fromi sol ated
shal | ow and deep off-Site systens for household use (with and without treatnent), and because
ground water fromnonitoring wells nust be conpared to a suitable standard, MCLs are not ARARs,
but TBCs. |In that ground water under and near the landfill does not present a significant
exposure problem no ground water treatnent is contenpl ated.

Water Quality Criteria (WQCO are guidelines devel oped under the CWA. These Federal criteria are
used by states to develop their water quality standards. Different WQC are derived for
protection of human health and for protection of aquatic life. The USEPA Water Quality Criteria
found in Section 304(a)(1) of the Oean Water Act are relevant and appropriate criteria for the
Site. The USEPA criteria for protection of aquatic life fromacute or chronic toxic effects or
the human health criteria for consunpti on of fish, whichever is nore stringent, is a

chem cal -specific rel evant and appropriate requirement for the surface waters on the Site except
where Kentucky Water Quality Standards (WX) or hunman health risk-based |levels are nore
stringent.



7.6.1.3 Ar

Federal chem cal -specific ARARs have been identified for air emissions fromthe Site. During

t he extingui shing of the subsurface thernal anonalies and during the consolidation of Areas A
and Bwithin the main landfill, air em ssions nay becone a problem The specific chemca
vapors or particulate matter which may present an air em ssions problemare not known at this
tinme. Gaseous em ssions fromuncontroll ed hazardous waste sites nmay be due to the vaporization
of liquids, thernmal destruction of organics, venting of entrained gases, or chem cal and

bi ol ogi cal reactions with solid and liquid waste material. Methods for controlling the rel ease
of gaseous em ssions into the atnosphere include the installation of covers, and the use of
active gas collection systens, to collect and control gases generated in landfills. Em ssions
of particulate natter are likely to be caused by incineration or by sources of fugitive dust

em ssions (Em ssions that do not pass through a stack, chimey, vent, or other functionally
equi val ent opening are "fugitive" em ssions.), such as wi nd erosion of exposed waste materials
or cover soil. GComonly used neasures for controlling fugitive dust em ssions frominactive
waste piles and fromactive cleanup sites, and neasures which would be an integral part of the
remedy at Qperable Unit Two of the Smith's Farm Site, include use of chem cal dust suppressants,
wi nd screens, water spraying, and other dust control neasures comonly used during construction
The dean Air Act (CAA) National Anbient Air Quality Standards (NAAQS) (40 CFR Part 50)
requirenents are pertinent to alternatives which require incineration of landfill wastes, which
require the excavation of landfill waste which may enmit organic vapors, or onsite sources which
may conbust upon exposure to air and produce harnful snoke and particul ates. NAAQS applies to
six (6) criteria pollutants: 1) particulate matter equal to or less than ten (10) mcrons
particle size, 2) sulfur dioxide, 3) carbon nonoxide, 4) ozone, 5) nitrogen di oxide, and 6)

| ead. Under Section 107 of the CAA, the Commonweal th of Kentucky has the primary responsibility
for assuring that the NAAQS are attai ned and nai ntai ned. Pursuant to Section 112 of the CAA the
USEPA identifies pollutants for which no anbient air quality standard exists, but that cause or
contribute to air pollution that nay reasonably be anticipated to result in an increase in
nortality or in serious irreversible, or incapacitating reversible, illness. The CAA NAAQ are
a chemical -specific relevant and appropriate requirenent for the Site

RCRA air em ssions regul ations for hazardous waste piles, land treatnment, and landfills are
limted to the requirement that particulate matter fromsuch facilities be controlled by covers
or other means. 40 CFR Sections 264.251, 264.273, and 264.301 are rel evant and appropriate
requi renents.

7.6.2 Location-specific ARARs.

Commonweal th | ocati on-speci fic ARARs have been identified for the Smth's FarmSite and are
addressed in Section 7.6.4. Federal |ocation-specific ARARs have been identified as foll ows:

RCRA | ocation requirements nandate that (1) hazardous waste treatnent, storage, or disposa
facilities located within a one hundred (100) year floodplain nust be designed, constructed,
operated and nmintai ned to avoi d washout (40 CFR 264. 18(b)) and (2) hazardous waste treatnent,
storage, or disposal facilities nmay not be located within two hundred (200) feet of a
significant geological fault (40 CFR 264.18(b)). In general, RCRA authority has been del egated
to the Commonweal th of Kentucky. The Site is not located in a floodplain, nor is it |located
within two hundred (200) feet of a known significant geological fault; therefore, the RCRA

| ocation requirenents are not ARARs.

Fish and WIldlife Coordination Act (FWA), 16 USC Section 661 et seq., requires adequate
protection of fish and wildlife if any streamor other body of water is nodified. The FWA
woul d be pertinent to alternatives which woul d consolidate the wastes fromAreas A and B within
the main landfill because such consolidation would nodify or effect at |east the west bank of



the Unnaned Tributary. Any alternative requiring renedial action construction could inpact the
Unnaned Tributary adversely unl ess precautions are taken to mnimze erosion and silting. The
Unnaned Tributary (1) is an intermttent streamwith rock bottons and mninal aquatic life, (2)
harbors little or no vegetable or humc matter and other sedinents, and (3) does not accumul ate
water in large pools. However, because the | ower reaches of the Tributary contain sone water
nost of the year, the FWCA is a rel evant and appropriate requirement for the Site

Endangered Species Act (ESA), Section 7(a), requires that Federal agencies, in consultation with
the U.S. Departnment of the Interior (USDO) and the National Marine Fisheries Service (NWS), as
appropriate, ensure that the actions they authorize, fund, or carry out are not likely to

j eopardi ze the continued exi stence of endangered or threatened species, or adversely nodify or
destroy their critical habitats. Actions that mght jeopardize |isted species include direct
and indirect effects, as well as the cunulative effects of other actions that are interrelated
or interdependent with the proposed action. Substantive conpliance with the ESA neans that the

| ead agency nust identify whether a threatened or endangered species, or its critical habitat,
will be affected by a proposed response action. |If so, the agency nust avoid the action or take
appropriate mtigation neasures so that the action does not affect the species or its critica
habitat. |If, at any point, the conclusion is reached that endangered species are not present

or will not be affected, no further action is required

Two (2) endangered species which nay occur near the Site area were identified by the Fish and
WIldlife Service of the U S. Departnment of the Interior. These species are the Indian bat
(Myotis sodalis) and the Bald Eagle (Haliaeetus |eucocephalus). Two (2) species of plants under
current status review are the Shepherdsville gl ade cress (Leavenworthi a exigus) and Synandra
(Synandra hispidula). The Site is not a critical habitat for these species and the remedy will
not significantly affect these species. Therefore, the ESAis not a location-specific ARAR
requirenent at the Site

7.6.3 Action-specific ARARs.

Federal regulations that are action-specific ARARs for the Site are discussed below The
Qccupational Safety and Health (OSHA) Standards (29 CFR Sections 1910.120, .1000 - .1500, Parts
1926.53, .650 - .653) are not ARARs, because they are incorporated in CERCLA, as anended by
SARA. Nevertheless, they will be required to be nmet because they apply directly by virtue of
their own regulatory authority worki ng through CERCLA Section 126. Under the authority of
Section 126 of the Superfund Arendnents and Reaut horization Act of 1986 (SARA), USEPA and OSHA
promul gated identical health and safety standards to protect workers engaged i n hazardous waste
operations and energency response. The OSHA regul ations, codified at 29 CFR Section 1910.120
becane effective on March 6, 1990 (54 FR 9294). The USEPA regul ati ons incorporate the OSHA
standards by reference and are codified at 40 CFR Part 311 (54 FR 26654). The OSHA standards
(1910. 120) for hazardous substance response actions under CERCLA establish the safety and health
programrequi renents that nust be inplenented in the cleanup phase of a CERCLA response. Under
the regul ations, a health and safety programw || be required for enployees and contractors
working at the Site. The standards found in 1910. 1000 - .1500 govern CERCLA response actions

i nvol ving any type of hazardous substance that may result in adverse effects on enpl oyees
health and safety. These standards al so incorporate all of the requirenents of 29 CFR Part
1926, the OSHA health and safety standards for construction. The provisions of 29 CFR 1926. 650 -
.653 are pertinent to any excavation, trenching, and shoring that is undertaken as part of the
construction of trenches, cut-off walls, etc.

The Resource Conservation and Recovery Act (RCRA) has action specific provisions which are
pertinent to the Site and have been pronul gated under 40 CFR Parts 264, 265, and 280. USEPA has
determ ned that the above regulations are relevant to RCRA-characterized or |isted hazardous
wastes (40 CFR Part 260) if the wastes were disposed at the Site after Novenber 19,1980, or if



the CERCLA renedi al action consists of treatnent, storage or disposal (TSD) of hazardous wastes
as defined by RCRA (40 CFR Part 264). |In addition, these regul ations nay be rel evant and
appropriate to renedi es invol ving RCRA hazardous wastes di sposed at the Site prior to Novenber
19, 1980, even if those renedies do not involve treatnent, storage, or disposal of those wastes
(Hazar dous wastes were disposed at the Site before Novenber 19, 1980.). Exanples of RCRA

requi renents include m ni numtechnol ogy (M NTECH) standards, treatnment standards, nonitoring
requi renents, and storage and di sposal prohibitions. For Qperable Unit Two, the pertinent
portions of RCRA are relevant and appropriate action specific ARARs, because all of the
jurisdictional prerequisites of RCRA cannot be satisfied. A though USEPA has del egated the RCRA
programto Kentucky, sone federal hazardous waste nmanagenent regul ati ons promnul gated under HSWA
have not been del egated to Kentucky. For the authorized portions of RCRA, the State
requirenents are applicable and the correspondi ng federal RCRA requirenents are relevant and
appropriate; both are ARARs.

7.6.4 Major State ARARs.

A variety of Kentucky Adm nistrative Regul ati ons (KARs) pertaining to hazardous waste and
hazar dous substances, air quality, water quality, and transportation are ARARs or TBCs to
actions to be taken at the Site

The followi ng regul ati ons pertaining to hazardous waste and hazardous substances are rel evant
requirenents for the Site, because RCRA hazardous wastes were disposed of in the landfill after
Novenber 19, 1980:

401 KAR 34: 060, Sections 1,8,9,12 - Goundwater protection

Sections 8 and 9 set forth general ground water nonitoring requirenments and detection nonitoring
programrequi renents which are relevant and appropriate

401 KAR 34: 070 and KAR 47:040 - dosure and post-closure

These sections reflect the RCRA closure requirements. They set out closure perfornmance

st andards whi ch, anong other requirenents, are intended to minimze the need for further

mai nt enance and control, mnimze or elimnate to the extent necessary post-closure escape of
hazar dous constituents to ground water or surface water or through the atnosphere, to protect
human health and the environnent. They provide for the disposal or decontam nation of

equi pnent, structures, and soils. They require a survey plat to be submitted to the |oca
zoning authority and the Conmmonweal th. They provide for postclosure care and use of property.
They require a notation on the deed to the property noting the previ ous nanagenent of hazardous
wastes thereon and the land use restrictions resulting fromthat use. These requirenents are
appl i cabl e.

401 KAR 34:190 - Tanks

This part of KAR 34 regul ates tank systens that are used for treatnent and storage of hazardous
waste. This applies to tanks used in the | eachate collection and treatment systemas well as
such tanks as are needed to store water used for decontam nation activities. Pernits are not
required for CERCLA cleanup activities. This KAR is applicable

401 KAR 34:230, Sections 6,7,8,9 - Landfills
Section 6 provides standards for covers (caps) for sites where waste is left in place. These

standards will apply to the design of the final cap at the Site. These requirenents contain RCRA
standards. They are applicable



Regul ations pertaining to air emssions which will inpact renediation

401 KAR 34: 240, 50:025, 51:010, 51:052, 53:010, 63:005, 63:010, 63:020, 63:021 - Air
pol lution and fugitive em ssions control requirenents

The fugitive air em ssions standards and control neasures found in these KARs are applicable to
the Site renedial activities because they apply to potential operations such as cap
installation, excavation of trenches, and consolidation of landfill wastes, and other activities
that may emt dust and other air contam nants. The standards require individuals to take
reasonabl e precautions to prevent particulate matter from becom ng ai rborne when naterial is
handl ed, or processed, a building is constructed, altered, or denolished, or a road is used.
Visible fugitive dust em ssions nmust be contained within the lot line of the property on which
the em ssions originate. This requirenent reflects provisions of the CAA and is an applicable
requirenent.

Regul ations pertaining to water which will inpact renediation include
401 KAR 5:005 - Permits to discharge sewage; industrial and other wastes; definitions

The substantive requirenents of this provision are rel evant and appropriate requirenents which
must be net for any discharge. However, no permt is required for on-Site CERCLA activities.

Kentucky's Surface Water Quality Standards, set out in 401 KAR 5:026 - :035, set "m ninmm
criteria applicable to all surface waters". These criteria include specific limts on certain
contam nants. In addition, to the extent that the Site contains surface waters as defined by
401 KAR 5:029 Section 1(bb), including intermttent streams with well-defined banks and beds,
the surface water standards are applicabl e chem cal -specific standards

Sections 10 and 11 of 401 KAR 34: 060 set forth standards for the conpliance nonitoring program
and corrective action prograns which establish how the data gathered will be eval uated and what
actions nmust be taken to elimnate contam nation of ground water. Should the ground water
nonitoring at the Site indicate that the MCLs/ MCLGs are consistently exceeded, then an
appropriate corrective action will be applied to conmply with the MCLs/ MCLGs. Sections 10 and 11
woul d then becone applicabl e.

Regul ations which pertain to soil and surface water conservation and will inpact renediation
i ncl ude:

KRS 262 - Soil and Water Conservation requirenents

Chapter 262 of the Kentucky Revised Statutes, which provides for the establishment of soil and
wat er conservation requirements to prevent and control soil erosion, are applicable requirenents
for this Site. Renedial activities could create changes in soil conditions and surface water
flow. The requirenments for the technol ogi es/actions that could lead to | arge scal e soi

di sturbance are applicable.

7.6.5 To-Be-Considereds (TBCs).

Maxi mum Cont am nant Level Goals (MCLGs) are non-enforceabl e health based goals for drinking

wat er devel oped under the SDWM. MILGs are entirely health-based and their attainment assures
that even sensitive popul ati ons woul d experience no known or antici pated adverse health effects.
Since MCLGs are nonenforceabl e, chemical-specific goals for drinking water, they are chem cal
specific TBCs. Under the NCP the USEPA requires that MCLGs set at |evels above zero (non-zero
MCLGs) be attained during a CERCLA cl eanup where they are rel evant and appropriate. Were the



MCLG is equal to zero, the USEPA sets the cleanup |level to be the correspondi ng MCL

Locati on-specific and acti on-specific To-Be-Considereds (TBCs) identified for Operable Unit Two

of the Smth's FarmSite include well drilling, sealing, and punp installation requirenents.
Well drilling, sealing, and punp installations will be addressed in the design docunents and
wi Il be conducted in accordance with the requirenents for all actions. The landfill cap and

cover systemw ||l be designed in accordance with current USEPA gui dance on RCRA/ CERCLA Fi na
Covers

The RCRA Land Disposal Restrictions (LDRs) (40 CFR Part 268) were identified as potential ARARs
for the Site, because sone of the wastes to be managed during the renedi ati on are hazar dous
wast es; and pl acement of hazardous wastes is planned for in Alternatives |V and V, and not
called for in Alternatives Il and Il or in the selected remedy. Neverthel ess, USEPA has
determ ned that LDR soil cleanup levels set forth in the RCRA LDR regul ations (40 CFR 268) are
TBCs with respect to the determ nation of the extent of waste and soils in landfill areas which
are to be consolidated within the main landfill area, although risk-based action |evels were
utilized for consolidation.

The RCRA Proposed Subpart S (55 FR 30798-30884) Corrective Action Levels (RCALs) describe
heal t h-based criteria for soil contam nation. The exceedance of the criteria indicates that
remedi ati on may be required. Because CALs are not pronul gated, they are not ARARs, but are TBCs
with respect to the delineation of the extent of waste and soils in the contiguous |andfil
areas which are to be consolidated into the nain landfill area

8.0 SUWARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

8.1 THRESHOLD CRI TERI A

8.1.1 Overall Protection of Human Health and the Environnent.

Alternative | is the no-action alternative which woul d provide inadequate protection of human

health and the environnment. The fornerly pernmitted landfill would continue to present
unaccept abl e, excessive risks and hazards to the nearby residents.

Alternative Il would not provide as rmuch overall protection of human health and the environnent
as Alternatives 111, IV, and V, but nore than Alternative |. Unacceptable, excessive risks would
remain. The landfill waste would not be consolidated and a cap would not be installed, but a

| eachate collection and treatnment systemwoul d be constructed and mai ntai ned. The vol une of

| eachate generated would be as large as in the past; a large anount of |eachate would be
generated after heavy rainfalls because of the |lack of a cap and cover system Therefore, a
large capacity | eachate treatnent plant would be required. The |eachate would be treated only
by physical treatnent processes which would result in the unacceptabl e discharge of sone organic
contaminants to the Unnaned Tributary. The landfill's subsurface thernal anonalies woul d be
exti ngui shed by neans of excavation, open air burn-out, and a final water spray. A perineter
fence would be built and long-termwell nonitoring and institutional neasures woul d be
undertaken. Wthout a cap/cover and nore conplete treatnment of collected | eachate, the overal
protection of human health and the environnment woul d be i nadequate since the potential for
exposures to the contam nated surface soils, |eachate, and | eachate sedinents would still be
significant and unaccept abl e.

Alternative Il would provide an adequate degree of protection for hunans and the environnent by
reduci ng exposure risks to acceptable levels. Alternative Il would (1) subdue the two |andfil
subsurface thermal anonulies by neans of excavation, open air burn-out, and a fina

extingui shing spray with water or another nonhazardous extingui shing agent, (2) consolidate
landfilled nmaterials, and contain the landfill material with a RCRA-type cap/cover system



(thereby reducing | eachate generation dramatically), (3) collect and treat any landfill |eachate
before on-Site discharge to the Unnaned Tributary, and (4) provide institutional controls. After
the I eachate collection/treatment systemand the cap/cover are in place, |eachate vol unme even
after heavy rainfalls is expected to be much less than in the past (an estimted reduction of
greater than ninety percent [90%). The exposures to contam nated surface soils, exposed waste
| eachate, |eachate sedinents, and stream sedi nents woul d be elininated through contai nnent
neasures. Leachate treatnent by physical, chemcal, and, if necessary, biological or other
nmeans, would elimnate the contam nation entering the Unnaned Tributary.

Alternative IV provides about the sane adequate degree of overall protection for humans and the
environnent as Alternative Il1l1. Alternative IV would subdue the two | andfill subsurface therna
anomal i es by water injection, consolidate peripheral landfilled materials and contain the
landfill material with a RCRA-type cap/cover system (and thereby reduce | eachate generation
dramatically), collect and treat the landfill |eachate before discharging the treated fluids
on-Site to the Unnaned Tributary, and provide institutional controls. However, on-Site
solidification/stabilization would be used on the waste in the landfill's el ectromagnetic
anormalies in an attenpt to stabilize drumred and undrummed hazardous wastes in place and thereby
prevent further |eaching of both organic and inorganic constituents fromthose wastes. The
landfill's subsurface thernal anonalies woul d be extinguished by water injection after a

| eachate collection and treatnment systemwas installed

Alternative V provides nore than adequate overall protection for hunan health and the

environnent, but at an excessive cost. Al of the landfill's electromagnetic anonalies would be
remedi ated through on-Site incineration and the landfill's subsurface thernmal anonalies
elimnated by gas (CJ2] or NN2]) injection. Areas of peripheral soil and sedi nent

contam nation woul d be consolidated into the nain landfill area. A leachate collection and

treatnment systemwould elimnate organics and inorganics fromthe | eachate by physical
chem cal, and biological, or other treatment, before on-Site discharge to the Unnaned Tributary.

The landfill woul d be capped, covered, and fenced. Thus, the sources of contami nation would be
contai ned and the potential exposures for both humans and the environment would be virtually
elimnated. Incineration of wastes fromthe landfill's el ectronagneti c anonali es woul d destroy

organi c waste constituents, but would | eave inorganics to mgrate, unless a separate
solidification/stabilization treatnment phase was inpl enented

8.1.2 Conpliance Wth ARARs.

Alternative |, no action, does not conply w th ARARs.

In Alternative Il leachate treated only by neans of physical processes will be discharged to the
Unnaned Tributary. ARARs for surface water (Federal and State AWX) will not be net due to the

limted degree of |eachate treatnent provided. MCLs for ground water would be utilized for TBCs.
On-Site nonitoring wells woul d be sanpled periodically as in the other four (4) alternatives.

Alternative Il will not conmply with RCRA regul ations pertaining to the proper closure of a
landfill since there is no engineered cap and cover systemto reduce infiltration, percolation
and the generation of |eachate. The requirenents for NAAQS, State, and | ocal burning ordi nances
woul d be observed during the excavati on and open air burn-out of the landfill's thernal
anomal i es; neasures designed to reduce fugitive em ssions and particul ates woul d be inpl emented
Peripheral landfill material would not be consolidated as it would be in Alternatives 111, |V,
and V.

Alternative Il will conply with surface water ARARs (Federal and State AWX) if biol ogica

treatnent is utilized in conjunction with the physical and chem cal treatnent of |eachate (See
Section 9.0.1.). MLs for ground water would be utilized as TBCs. n-Site nonitoring wells
woul d be sanpl ed periodically. Treatment of ground water is neither expected nor predicted due



to the low perneability and isolating character of the shal e geol ogy underlying the landfill.

Alternative Il will conply with RCRA (and KAR)regul ati ons pertaining to the proper closure of a
landfill since there is an engineered cap and cover systemto reduce infiltration, percolation
and the generation of |eachate. It appears that ARARs do not exist for the renediation of the
landfill's thernmal anonalies. The requirenents for NAAQS, State,and |ocal burning ordi nances

woul d need to be observed during excavation; measures designed to reduce fugitive em ssions and
particul ates would be inplemented not only during the extinguishing of the subsurface thernal
anoral i es, but also during the consolidation of peripheral landfill nmaterial into the main
landfill area as in Alternatives IV and V. Al other ARARs would be conplied with

Alternative IV will conply with ARARs for surface water (Federal and State AWX). MCLs for
ground water would be utilized as TBCs. On-Site nonitoring wells woul d be sanpl ed periodically.
Treat nent of ground water is neither expected nor predicted due to the |ow perneability and
isolating character of the shale geology. Solidification of the landfill's el ectromagnetic
anomal i es would conply with RCRA LDR requirenents with regard to the |l eachability of the
stabilized/solidified wastes; adm nistrative variances nay be necessary due to the technica
inpracticability of treating heterogeneous wastes to the | ow specific-constituent cleanup |evels
required under LDRs. It does not appear that there are ARARs specific to renediation of the
landfill's subsurface thernal anonalies. However, the NAAQS, State, and |ocal burning

ordi nances woul d be substantively adhered to; nmeasures designed to reduce fugitive em ssions and
particul ates would be inplenmented. Peripheral landfill material would be consolidated as in
Alternatives Il and V;, therefore, the fugitive em ssions and particul ates associated with

the consolidation of landfill wastes would have to be dealt with during construction

Alternative IV will conply with RCRA regul ations pertaining to the proper closure of a landfil
since there is an engineered cap and cover systemto reduce infiltration, percolation, and the
generation of |eachate

Alternative Vwll conply with all ARARs. It will nmeet surface water ARARs (Federal and State
AWXC) via the |l eachate collection and treatnent system Leachate mgration to the Unnaned
Tributary would stop due to the installation and operation of a |eachate collection and
treatnment system MCLs for ground water would be utilized as TBCs. On-Site nonitoring wells
woul d be sanpl ed periodically. Incinerated contamnated naterial fromthe landfill's

el ectronagneti c anonalies would be treated in conpliance with CAA and RCRA ARARs pertaining to
air quality and the operation of hazardous waste incinerators. The nmaterial resulting from
incineration would probably not satisfy LDR | eachability standards for inorganic constituents
thus, variances may be needed to allow redisposal, or the material may need to be
stabilized/solidified. It appears that ARARs specifically for the renediation of the landfill's
subsurface thernmal anonalies do not exist; however, the substantive requirenments of the NAAQS
State, and | ocal burning ordi nances woul d be net; neasures designed to reduce fugitive em ssions

and particul ates would be inplenmented. Peripheral landfill nmaterial would be consolidated as in
Alternatives Ill and 1V, therefore, the fugitive em ssions and particul ates associated with the
consol idation of peripheral landfill wastes would have to be managed during construction

Alternative Vwll conply with RCRA regul ati ons pertaining to the proper closure of a landfill
since there is an engineered cap and cover systemto reduce infiltration, percolation, and the
generation of |eachate, and a | eachate contai nment and treatnent system

8.2 PRI MARY BALANCI NG CRI TERI A

8.2.1 Long-Term Effectiveness and Per manence

Alternative | is the no-action alternative. This alternative reflects the current situation
with regard to the protection of human health and the environment. The alternative is not an

effective renmedy and, therefore, does not provide the necessary |long-termeffectiveness,
protectiveness, and pernanence



Alternative Il does not require treatnent of the landfill el ectromagneti c anonalies and does not
incorporate the consolidation and capping of the landfill waste. The landfill thernmal anonalies
woul d be extingui shed by excavation and open air burn-out. Leachate is collected and treated
using only physical treatnent, but no chem cal or biological treatnment stages. Institutional and
security nmeasures woul d be undertaken. This alternative does not provide as effective
permanent, and reliable protection of human health and the environnment as do Alternatives II1,
IV, and V. Wthout a cap and cover (as in Alternatives Ill, 1V, and V), rainfall will infiltrate
through the landfill waste and flush out waste constituents which will appear in the | eachate
The quantity of |eachate generated will be proportional to the ambunt of rainfall; a large
treatnent systemw |l be required to handle the large quantity of |eachate generated during high
rainfall events, and there will still be an unacceptabl e di scharge of organic contam nants to
the Unnaned Tributary. Thus, the long-termeffectiveness of the Alternative Il renmedy is not
acceptabl e; there is no conprehensive, pernanently effective renediation as there is in
Alternatives |11, 1V, and V.

Alternative Il does not treat the landfill's el ectronagnetic anomalies, but does extinguish the
subsurface thermal anonalies by neans of excavation, airing, and spraying with water. After
peri pheral landfill areas are consolidated, the landfill will be capped and covered. The

| eachate woul d be collected and treated physically, chemcally, and, if necessary, biologically
or by other processes, to renove both organics and inorganics fromthe | eachate before

di scharging the treated fluids. |Institutional and security nmeasures would be as in Alternatives
Il, 1V, and V. The long-termeffectiveness, pernanence, and expected reduction in residual risk
are acceptable and reflect a nore reliable and permanent |evel of protection of hunman heal th and
the environnent than Alternatives | and Il, and a level of long-termeffectiveness on par with
Alternatives |V and V.

Alternative IV provides |long-termeffectiveness and permanence in nuch the sane fashion as
Alternative Il above. However, the landfill's excavated el ectromagneti c anonalies woul d be
treated on-site by stabilization with cenent or pozzolanic additives; and the landfill's
subsurface thernmal anonalies would be extingui shed by water injection. The |ong-term prognosis
for contami nant mgration and transm ssion would be approximately the sane as for Aternative
Il'l in that |eachate generation would be dranmatically reduced, and | eachate treatnment woul d
elimnate the mgration of untreated | eachate to the Unnaned Tributary. The stabilization of

the landfill's el ectromagneti c anonalies would greatly retard the | eaching of a portion of the
landfilled drumed and undrummed wastes, but, in the long-term both the treated and untreated
landfill wastes would still generate a quantity of |eachate relative to the actual effectiveness

of the cap and cover system

Alternative V would do the nost towards the reduction of expected residual risk, but at
excessive cost. Qutlying or peripheral areas of contami nati on woul d be consolidated for

cappi ng. The pernmanent cap and cover would virtually elimnate the risk of soil ingestion and
dermal contact and woul d effect a drastic reduction in the volune of |eachate generated. Prior
to capping, the landfill's thernal anonalies woul d be excavated and incinerated on-site, thus

renoving the organics fromthe waste. The subsurface thernal anomalies woul d be extingui shed by
gas (CJ 2] or N[2]) injection. The virtual elimnation of |eachate seepage i nto the Unnaned
Tributary, and el sewhere, woul d reduce the anmounts of contam nated fluids affecting the on-Site
intermttent streans and their sedinents. The cap and cover woul d reduce the anount of rainfal
infiltration. The small anount of |eachate generated by the landfill would be captured by the

| eachate collection systemand treated by a nulti-stage | eachate treatnment system which woul d
treat the | eachate physically, chemcally, and biologically, or by other processes, to approved
standards before on-Site discharge of the clean effluent to the Unnanmed Tributary. The |andfil
and the | eachate treatment systemwoul d be fenced, signed, and inspected regularly. Wth proper
operation and nmi ntenance, the cap, |eachate collection and treatnent system and security
neasures woul d constitute a pernanent remedi ati on and woul d continue to be effective well into
the future, but at excessive cost relative to Alternatives IIl and IV.



8.2.2 Reduction of Toxicity, Mbility, or Volume Through Treatnent.

Alternative | is the no-action alternative. No cap or cover would be installed. And, except for
the installation of a fence and continued nonitoring, the landfill would be as it was as of the
conpl etion of this Record of Decision. There would be no reduction of toxicity, nobility, or

vol ume through treatnent

Alternative Il requires the extinguishing of the landfill's subsurface thermal anonalies by
nmeans of excavation, airing, and spraying with water. This process may generate snoke, fugitive
em ssions, and various particul ates which woul d be managed according to NAAQS, State, and | oca
requirenents. No cap or cover would be installed; therefore, the fluctuations in the volune of
| eachate generated would be the sane as in Alternative |I. This alternative requires the
installation of a leachate collection and treatnment systemsimilar to that in Alternatives II1,
1V, and V, but only physical treatnment processes woul d be used for |eachate treatnent. Thus,
sone organi ¢ contam nants woul d not be renoved fromthe | eachate before di scharge, which nay be
construed as a partial reduction of total original toxicity, nobility, and volune. The
landfill's el ectromagnetic anonalies woul d not be addressed and woul d, therefore, not be
subjected to a reduction of toxicity, nmobility, or vol une.

Alternative Il reduces the generation of |eachate by installation of a cap and cover. Any
| eachate generated after the installation of the cap and cover will be collected and treated by
physical, chemical, and, if necessary, biological or other processes, and the treated effluent

di scharged to the Unnaned Tributary. The landfill's subsurface thernal anomalies would be
extingui shed by excavation, airing, and spraying with water. Alternative Ill does not attenpt
to treat the landfill's el ectronmagneti c anonmalies, but relies on the cap and cover to reduce
rainfall infiltration and thus | essen | eachate volume such that the snaller anount of |eachate

generated can be readily collected and treated by standard physical, chemcal, and, if
necessary, biological or other treatnent processes. The cap and cover woul d reduce the anmount of
| eachate generated by nmore than ninety percent (90%. The toxicity, nobility, and vol une of

| eachate woul d be reduced. The nobility of the landfilled waste contam nants woul d be reduced
but the toxicity and vol une of the source waste materials would not be decreased

Alternative IV extinguishes the subsurface thernal anonalies by neans of water injection which

will, in the short-term generate | eachate which will have to be collected and treated before
di scharge. Thus, a leachate collection and treatnment systemwll have to be in place prior to
the work on the landfill's subsurface thernal anomalies. The landfill's el ectronagnetic

anomal i es woul d be stabilized with cenment or pozzol anic additives which would reduce the
toxicity, mobility, and, to an unknown degree, the volunme of hazardous substances available for
| eachate generation. Wth the cap and cover installed and the | eachate collection and treatnent
systens operating, the Alternative IV renedy should reduce the overall toxicity and nmobility of
t he hazardous conponents of the waste. The volunme of hazardous substances avail able for
exposure to humans and the environnent woul d be | essened by solidification/stabilization of the
landfill's el ectromagnetic anonmlies and by the nmulti-stage treatnent of |eachate. The cap and
cover woul d reduce the anount of |eachate generated by nore than ninety percent (90%.

Alternative V reduces the toxicity of the landfill waste in the el ectronagnetic anonalies by
subj ecting the excavated waste fromthe anonalies to on-site incineration (which is a very
expensi ve treatnent process), thus renoving the organics fromthe waste. However, inorganics
woul d remain a problemunless they were i mobilized by solidification/stabilization before

redi sposal into the landfill. The landfill's subsurface thernal anonalies woul d be extingui shed
by means of gas (CJ 2] or NN2]) injection, which would not generate any |eachate, unlike the
procedures used in Alternatives Il and IV. The cap and cover woul d reduce the anount of

| eachate generated by nore than ninety percent (90%. Waste toxicity, nobility, and vol ume woul d
be reduced as af orenenti oned.



8.2.3 Short-Term Effectiveness.

Alternative |, the no-action alternative, has already achieved its optimal short-term
ef fecti veness

Alternative Il would begin to be effective when the | eachate collection and treatnment systens
were operating. Wthout a cap, however, the anount of |eachate generated would continue to
fluctuate widely; and with a treatnent systemrelying only on physical processes for |eachate
treatnent, the fluid entering the Unnaned Tributary will probably exhibit approxinmately the same
characteristics as it has in the past.

Alternative Il would begin to have a significant amount of effectiveness after the bentonite
matting | ayer had been installed on the landfill subsequent to the subsurface thernal anonalies
havi ng been renediated. Rainfall infiltration and, consequently, |eachate producti on would be

reduced. Optinal shorttermeffectiveness would begin to occur when the cap and the | eachate
collection and treatnent systens were conpletely in place as in Alternatives |V and V. Tenporary
check dans and erosion control measures along the Unnaned Tributary would mni mze contam nant
transm ssion

Alternative IV would begin to have significant short-termeffectiveness once the solidification
of the landfill waste in the el ectromagneti c anonalies was conpleted, the thermal anonalies were
renmedi ated, and the bentonite nmatting |layer of the cap was installed. Optinmal effectiveness
woul d not occur until the the conpleted cap and | eachate collection and treatnent systens were
in place and the | eachate treatnment plant was fully functional as in Alternatives Il and V.

Alternative V woul d begin to have significant short-termeffectiveness once the incineration of
the landfill el ectromagnetic anonalies was conpl eted, the thernal anonualies were renedi ated, and
the bentonite natting |ayer of the cap was installed. Further gains in effectiveness would
occur with the conpletion of the cap and cover systemand the full functioning of the |eachate
treatnment plant as in Aliternatives Il and IV

8.2.4 Inplenentability.

Alternative | is inplenmentable in that no major work nust be done to satisfy its requirenents
Alternative Il is very inplenentable. The landfill's el ectromagnetic anonalies woul d not be
remedi ated. The subsurface thermal anonalies woul d be extingui shed by excavation and airing,
although as in Alternative Il below, water nay be sprayed on the snoldering naterial to snother
the conbustion. Once the subsurface thernmal problemis renediated, the landfill surface can be
recontoured; the construction of the | eachate collection and treatnment system can proceed
concurrently. Alternative Ill is sonmewhat nore conplicated to inplenent than Alternative II

The landfill surface cannot be recontoured until the subsurface thermal anonalies are

extingui shed. The snoldering nmaterial would be excavated and allowed to burn out. Water may

be sprayed on the burning material in order to cool it, to dissipate the built-up heat, and to
snot her the conbustion. However, a | eachate collection and treatnment systemnay not have to be
in place and operating early in the construction. Tenporary earthen berns, silt fences, and
check dans would mtigate the surface run-off. Once the landfill surface is recontoured, the

| eachate collection and treatnent systens as well as the cap and cover would be installed in the
sane way as in Alternatives |V and V.

Alternative IV is the second nost conplicated alternative to inplenent. The landfill surface
cannot be recontoured until the landfill's electromagnetic and thernal anomalies are dealt with.
However, the anonal ous wastes woul d be subjected to solidification/stabilization which would
have fewer adm nistrative problens than incineration. The extinguishing of the subsurface



thernmal anonmlies by neans of water injection would require that at least a rudinentary | eachate
collection and treatnent systembe in place and operating or that other capture devices be
installed into the landfill downgradient fromthe subsurface thernal anonalies to collect and
treat (and possibly reuse) the injected water.

Alternative Vis the nost conplicated alternative to inplenent. The landfill surface cannot be
recontoured until the subsurface thermal anonalies are extingui shed and the | andfil

el ectronagneti ¢ anonal i es are excavated and incinerated on-site. Conpanies offering
incineration technol ogi es do not supply their services on demand, but require substantial |ead
tines. Additionally, treatability studies, nobilization, test burns, nmaterial sorting
nmechani cal breakdowns, weather del ays, and denobilization expend | arge anounts of tine and
nmoney. Wile the renedy is technically feasible, it is admnistratively conplex. The services
of many different subcontractors would be utilized. The timng and novenent of the
subcontractors woul d have to be choreographed and adjustnents nade as probl ens are encountered
The extingui shing of the subsurface thernal anonalies by nmeans of gas (CJ 2] or NN2]) injection
may not work as advertised; therefore, it nay take |longer to extinguish the thernal anomaly
than was originally anticipated

8.2.5 Cost.

Alternative | has an estinmated Present Wirth Cost between zero and $2, 191, 000, dependi ng upon
how nmany institutional actions are undertaken

Alternative Il has an estimated Present Worth Cost of $3,279, 000

Alternative Il has an estimated Present Wrth Cost of $38, 975, 000.

Alternative IV is the next nost costly remedy. It has an estinmated Present Wirth Cost of
$66, 883, 000.

Alternative Vis the nost costly alternative of the five (5) alternatives presented. |Its

estimated Present Worth Cost is $115, 027, 000.

Esti mated Present Wirth Costs refl ected above are broken down into Capital Costs and Thirty (30)
Year O & M Costs in Table 8.0



TABLE 8.0 : DESCRI PTI ON CF FI VE ALTERNATI VES

DESCRI PTI ON TOTAL PWC CAP COST 30-YR &M
cosT

1 No Action or Limted Action $0 to $2, 191, 000 $133,000 $2, 058, 000

Limted Institutional Action,
Col | ection and Treat nent of
2 Leachate Using Physi cal
Treat ment, Extinguish Landfill
Fire By Excavation $3, 279, 000 $928, 000 $2, 351, 000

Limted Institutional Action,
Excavate Areas of Qutlying Soil
Contam nation and Cap Fornerly
3 Pernitted Landfill, Collection
of Leachate and Chemi cal / Physi cal
Treatnment for Heavy Metal and
O gani ¢ Renoval , Extinguish
Landfill Fire by Excavation $38, 975,000  $34, 579, 000 $4, 378, 000

Limted Institutional Action,
Excavate Areas of Qutlying Soil
Contam nati on and Cap Fornerly
Permitted Landfill, Excavate Hot
4 Spots and Treat Using On-site
Stabilization, Collection of
Leachat e and Chemi cal / Physi cal
Treatnment for Heavy Metal and
O gani ¢ Renoval , Extinguish
Landfill Fire By Water Injection $66, 883,000 $62, 505, 000 $4, 378, 000

Limted Institutional Action,
Excavate Areas of Qutlying Soil
Contam nation and Cap Fornerly
Permitted Landfill, Excavate Hot
Spots and Treat Using On-site

5 Incineration, Collection of
Leachat e and Chemi cal / Physi cal /
Bi ol ogi cal Treatnment for Heavy
Metal and Organi ¢ Renoval,
Exti ngui sh Landfill Fire By Gas
I njection

$115, 027, 000 $109, 175, 000 $5, 852, 000



8.3 MDD FYING CRITER A
8.3.1 State/Support Agency Acceptance

The Commonweal th of Kentucky did not concur with the Operable Unit One Record of Decision which
was conpl eted in Septenber 1989. Kentucky offered only a partial concurrence on the Anendnent
to the Operable Unit One Record of Decision, which was finalized in Septenber 1991. The
Commonweal th gave partial concurrence to the Operable Unit Two proposed plan renmedy in that it
concurred with the installation of the RCRA-type cap and cover systemand with the

i npl enentation of the | eachate collection and treatnent systemdesign, but wanted the |andfil
anormal ies to be treated by solidification. The Commonweal th has since concurred with the
Qperable Unit Two sel ected renedy.

8.3.2 Community Acceptance.

In the past the comunity has not been overly aggressive about being involved with activities at
Smth's Farm although public neetings have al ways been well-attended. Bullitt County
governnent officials (i.e., the Health Departnent, the County Magistrate, and a County Judge)
have mai ntai ned contact with USEPA Region |V and have attended all of the public nmeetings. The
Responsi veness Summaries for the ROD and the ROD Anendnment for Qperable Unit One indicate that
the community was not in favor of on-site incineration as well as the hauling of hazardous
materials over County roads. Additionally, residents of the nobile home park i mediately south
of the landfill have been quite vocal about the need to extend public water lines to al

resi dences in and around the nobile hone park. Because of the thin overburden in the area of
the nobile hone park, the continued use of cisterns and septic tanks by several households in
the area, and the existence of a common above-ground sewage | agoon in the nobile home park,

the use of streamwater for drinking/bathing and the use of shallow wells is not recomended
froma public health standpoint. The community appears to understand that, at the present tine,
the runoff fromthe landfill does not have a significant environnental inpact on the Unnaned
Tributary and the nobile hone park, and that problens w th unpotable ground water and surface
wat er generally derive frompopul ation density, the |lack of conpetent water and sewage treat nment
facilities for some househol ds, and the naturally poor quality of ground water and surface water
in the area

9.0 THE SELECTED REMEDY

The selected renmedy is a nodified Alternative Il which includes (1) the extinguishing of the
subsurface landfill thermal anonalies, (2) the consolidation within the landfill of peripheral
contiguous areas of landfill material, (3) the installation of a | eachate collection system at
the bedrock surface along the entire east and southern sides of the landfill, which diverts

| eachate to a collection tank and to a nulti-stage treatment system which then di scharges
treated, cleaned liquid to the Unnanmed Tributary, (4) the installation of a multi-Iayer
RCRA-type cap and cover systemw th attendant run-on and run-off systens, and (5) the
installation of perineter fencing, |ockable gates, warning signs, and the inposition of deed
restrictions and water use restrictions.

9.0.1 Treatnent Conponent.
Subj ect collected | eachate to both physical and chemical treatnent and, if necessary, biologica
or other treatnent process(es), and discharge on-Site to the Unnamed Tri butary. The di scharge

shal | meet the substantive requirenents of a KPDES (NPDES) di scharge.

Excavate thernal anonmalies and spray with water or fire retardant chem cal foamor apply other
appropri ate nonhazardous substances until the conbustion has been extingui shed



9.0.2 Contai nnent Conponent.

Excavat e contam nated soil and waste from Areas A and B and ot her contiguous contam nated areas
(e.g., sedinments fromthe Unnaned Tributary) imediately proxinmal to the fornerly permtted
landfill and consolidate themw thin the main landfill area (See Figure 9.0.). The extent of
contami nation in contiguous Areas A and B (and ot her contiguous areas) shall be determ ned by
surface and subsurface grid sanpling, and by best engineering judgenent, during the Renedia
Desi gn phase (See Section 9.1.5.).

Druns and ot her waste uncovered during excavation shall be handl ed with best nanagenent
practices and consolidated within the main landfill. Since consolidation will take place within
the same area of contamination (AOCC), such consolidation will not constitute placenment of wastes
under RCRA and will not, therefore, trigger RCRA Landban Restrictions (40 CFR Part 268).
Construct a |l eachate collection systemto intercept and collect |eachate noving through waste
and fill material towards the Unnaned Tributary and ot her areas downgradient fromthe |andfil
(See Figure 9.1.).

Contour/terrace the surface of the landfill and install the cap and cover. The RCRA-type cap
shall include a synthetic nenbrane of at least forty (40) m | thickness and may substitute
bentonite matting for the two (2) foot thick clay layer, and nay substitute geotextile nmaterials
for the drainage |ayer(s). Pernanent engineered run-on and run-off systens shall be constructed
as a part of the cap/cover system The run-on and run-off controls shall be designed for at
least a fifty (50) year rainfall event with a factor of safety of at |east one-and-one-half
(1.5). During the Renedial Action construction, tenporary run-on/run-off and erosion/silt
control systens shall be in place

9.0.3 General Conponents.

Investigate and better delineate the netallic anomalies, i.e., snmaller dunp sites, along the
Unnaned Tributary fromthe Operable Unit Two area, the formerly permtted landfill, to beyond
the area addressed by the Operable Unit One activities. Excavate and dispose of surficia
netal lic and nonnetal lic anonmal ous naterials in either the Qperable Unit One or the Operable
Unit Two landfill (See Section 9.1.5.).

Expand the existing ecol ogical survey to include bioassays of biota living in the Unnaned
Tributary. Mre thoroughly investigate the landfill's affects on flora and fauna and
especially, threatened and endangered species

Install a perineter fence, |ockable gates, warning signs, and other security neasures

Perform sanpling and full-scan (TCL/ TAL) anal ysis of Qperable Unit Two ground water nonitoring
wells and certain surface waters sem-annually for the first five (5) years after |andfil
closure and then annually for the next twenty-five (25) years. The frequency and character of
sanpling and analysis of the |eachate effluent will be determ ned during the Renedial Design
phase and may be nodified by USEPA and the Commonweal th of Kentucky at any tine.

I npose water use restrictions for ground water and surface water in the imediate area of the
landfill. These waters shall not be used for potable water sources as a precaution agai nst
possi bl e future rel eases of contam nants.

I npose deed restrictions to restrict future |land-use. The landfill and the i nmedi ate area
around the landfill shall not be utilized for residential or comercial building due to the
conti nued presence of hazardous contam nants on-Site and the probable settling and subsi dence of
the landfill.



9.1 REMEDI ATI ON LEVELS AND OBJECTI VES

The purpose of this renediation activity is to reduce present risks posed by direct contact with
landfill contam nated soil s/sedinents/leachate, to reduce the need for |ong-term nanagenent,
significantly reduce the toxicity, mobility and volune of waste both |ong-termand short-term
and during renediation. There are two nmedia with their two associated renediation activities

whi ch need renmedi ation levels to define either the extent of the contamination or the quality of
the treatment process(es). The two nedia are (1) waste and fill/soils/leachate sedi nents, and
(2) leachate water/very shallow ground water. Waste and fill/soils/leachate sedinments will be
excavat ed/ noved to other parts of the landfill in order to consolidate material and contour the
surface of the landfill.

Very shal | ow ground water derived directly fromrainfall flow vertically and horizontally
through the landfill and overburden, generating and carrying |eachate, and then along the
overburden/rock interface, and energes as seeping/flowing | eachate. Leachate flows into the
Unnaned Tributary where it may be ingested as drinking water by residents. Leachate liquid is
to be collected, treated, and the cleaned liquid discharged on-Site to the Unnaned Tributary.

9.1.1 Buried Waste and Fill WMaterial

The fornmerly permtted landfill contains a variety of industrial wastes, including an unknown
nunber of buried druns which may contai n hazardous substances. The wastes and druns in the
formerly permtted landfill are mixed with trash, construction debris, and other fill naterial
The remedi ation objective for the landfill waste and fill nmaterial is to control the mgration
of contam nants fromthe waste and fill material to the surrounding nedia by consolidati on and
contai nnent of the landfill materi al

When consolidating the waste, fill material, soils, and | eachate sedinents fromthe east side of
the landfill near the Unnamed Tributary and from Area B on the southwest side, excavation to the
bedrock may be required. During the Renedial Design process, the areal limts of the excavation
shall be determined by the results of additional grid sanpling all along the east, southeast,
and sout hwest sides of the landfill, as well as by best engineering judgenent, except as
described in Section 9.1.5. Since the areas to be excavated and consolidated within the main
body of the landfill are contiguous areas of the landfill, LDR requirenents relating to

pl acenent do not apply. Sedinents in the bed of the Unnanmed Tributary and soils east of the
Unnaned Tributary shall not be consolidated into the main landfill without prior approval by the
USEPA.

The remedi ation | evels for organic contam nants of concern for surface soils and | eachate

sedinents, which will be utilized for the consolidation of peripheral landfill areas, are set
forth in Tables 9.0a and 9.0b. The renediation levels in Tables 9.0a and 9.0b are to be
utilized only to delineate the areal extent of the material to be consolidated. If additiona

contami nants are discovered during the renedial design, or the remedial action, which warrant
the cal cul ation of additional soil remediation levels, USEPA will establish these new | evels
using a simlar approach to that utilized in the calculations for the renediation |evels set
forth in Tables 9.0a and 9.0b

The Tabl e 9.0a Renedi ation Levels for consolidation of surface soils and | eachate sedi nents were
det erm ned by back-cal cul ating froman individual constituent carcinogenic risk of 1 X 10[-6]
and an individual constituent noncarcinogenic risk of HQ= 0.1 (for an adult or a child

whi chever was appropriate) utilizing standard risk assessnent equations which nay be found in
Section 3 of the Operable Unit Two Ri sk Assessnent. |If the cal cul ated Renedi ati on Level (or
Exposure Point Concentration) could not be accommbdat ed by USEPA Regi on |V Environnenta
Conpl i ance Branch Standard Operating Procedures and Quality Assurance Manual (ECBSOPQAM



Contract Required Quantitation Limts (CRQ), then a slightly higher risk was utilized and
anot her Renedi ation Level calculated. This process was repeated until the Renedi ation Leve
coul d be accommodated by the CRQL. For further explanation of the nmanner of determnation of
the Renedi ation Levels, see Attachment 9.0.

Table 9.0b sets forth a decision nechanismfor determ ning peripheral areas to be consolidated
Alternatively, all of the soils and | eachate sedinents in the peripheral areas roughly
delineated in Figure 9.0 nay be excavated to the bedrock and consolidated in the nain |andfil
area

9.1.2 Leachate and Very Shal |l ow G ound Water.

The remedi ati on objective for the |l eachate is to prevent ormnimze | eachate generation and
subsequent | eachate migration into the surroundi ng nedi a

Hazar dous constituents have been detected in the | eachate which collects and flows in the
formerly permitted landfill and in the soils between the landfill and the Unnaned Tributary.
Rain water infiltrates through landfilled waste generating | eachate which mgrates along the
soi | / bedrock interface and di scharges through seeps or visible | eachate outbreaks al ong the
soi | / bedrock interface exposed al ong and near the western bank of the Unnaned Tributary.

If the landfill wastes and fill material are successfully contained for the long-term rainfal
infiltration into the landfill will be mnimzed, and the production of leachate will |ikew se
be reduced or elimnated. Even after contai nnent neasures are inplenented, sone | eachate may
continue to emanate fromthe landfill as a result of (1) Iliquids which remain contained w thin
the waste material after capping, (2) a snmall anmount of rainfall infiltration, and (3) natura
changes in subsurface tenperature and pressure. The renedi ati on objective for this continued
leaching is to prevent the infiltration of rain water and mgration of any resulting | eachate
beyond the boundary of the containnent area by capping the landfill and by intercepting
collecting, and treating the | eachate

The area or very shal |l ow plune of |eachate perched or flowi ng on the bedrock under and around
the punp house, and under the uninproved road next to the punp house, in the southeast quadrant
of the landfill, will be intercepted by the | eachate collection system

It is necessary to treat the collected | eachate to at |least the surface water quality criteria
(Kentucky Warm Water Aquatic Habitat Criteria and the Federal Anbient Water Quality Criteria for
the Protection of Aquatic Life, and other standards) which protect the public health, the public
wel fare, and the environnment and which allow an on-Site discharge to the Unnaned Tributary. In
accordance with Section 121(e) of CERCLA, a permt is not needed for the on-Site discharge of
treated | eachate to the Unnamed Tributary. However, the discharge shall conply with al
substantive requirements of the KPDES (NPDES). Exact discharge criteria will be established
during the Renedial Design phase. However, Table 9.0c describes the human health risk

remedi ation levels for treated | eachate water which shall be considered when determning the
exact discharge criteria

9.1.3 Surface Water and Surface Water Sedi nents.

Hazar dous constituents detected in the intermttent Unnaned Tributary result primarily from
| eachate seepage into the Tributary as described in Section 9.1.2 above; however, the Tributary

may al so be inpacted by surface runoff fromthe landfill. Sone |eachate will continue to be
generated, but will be contained by the collection system the primary source of contam nation
of the Tributary will be elimnated. Wen the landfill surface is covered by an inperneabl e

barrier, then contact between surface run-on/runoff and the landfill waste, the secondary source



of contam nated water, will be elimnated. Renediati on of Unnaned Tributary surface waters and
sedinents is not currently considered necessary since (1) average contaminant levels in the
Unnaned Tributary and in its sedinents (near the fornerly permtted landfill) are at acceptable
levels and (2) planned renediation activities are directed at elimnating the possibility of
further contam nation of surface waters and surface water sedinents.

9.1.4 Landfill Thernmal Anonalies.

Two underground thermal anonalies have been detected in the northeast and northwest portions of
the landfill. The source of these anomalies appears to be two subterranean fires of buried,
snol deri ng wood. Al though the thernmal anonalies appear not to represent any danger, they will
be further investigated and extinguished as a part of the renedial action at the landfill.

There are no apparent air quality standards associated with open air burning or snol dering of
wood, and other materials, which nay or may not be contami nated w th hazardous substances.
However, the local fire departnment shall be consulted and air quality nonitoring for this
specific renediation activity shall be maintained until the fire(s) are extinguished. A witten
record of the air nmonitoring effort shall be nade part of the Renedial Action Report.

9.1.5 Metal Anonalies Near the Unnaned Tributary.

Surficial nmetal anomalies lying along the Unnaned Tri butary between the Qperable Unit Two and
Qperable Unit One areas, and identified during the Qperable Unit Two Renedial |nvestigation
shal | be excavated and di sposed, using best managenent techniques, into either the Qperable Unit
One or the Qperable Unit Two landfill based upon several factors, including (1) the schedule for
the construction of the Operable Unit One and Two landfills, (2) the volume of naterial to be

di sposed, and (3) the distance of the particular anonaly froman Operable Unit landfill.

Nonnetal lic trash, such as old vehicle tires and vehicle seat covers, shall be disposed
utilizing best nanagenent practices.

9.2 STATUTORY DETERM NATI ONS

9.2.1. Protection of Human Heal th and the Environment.

The selected remedy will elimnate, reduce, or control risks posed through each pathway by neans
of treatment and inplenentation of engineering and institutional controls and thus ensure
adequat e protection of human health and the environment. Potential risks posed by Operable Unit
Two t hrough each of the following pathways will be either elimnated, reduced, or controlled by

the response action.

Al t hough the surface waters of the Unnaned Tri butary have not been denonstrated to have been

significantly contam nated, several |eachate seeps along the east side of the landfill flowinto
the Unnaned Tributary. Additionally, surface run-off fromthe existing landfill cover flows into
the Unnaned Tributary. The installation of a RCRA-type landfill cap will mninmze the anount of
| eachate generated and will place a barrier between the contam nated |landfill soils and the top
of the landfill such that surface run-off will not be contam nated by "dirty" surface soils.

The installation of the | eachate collection and treatnent systemw || further isolate the
reduced anmount of landfill l|eachate and will treat the | eachate, and di scharge the treated,

cleaned liquid to the Unnaned Tributary.

The small ponds to the southwest of the landfill that catch sone landfill surface run-off will
benefit fromthe installation of a proper cap and cover and the acconpanying run-on/run-off
di version structures which are expected to divert surface run-off to arnored outfalls on the



banks of the Unnaned Tributary.

Thus, the surface water, |eachate seeps, and surface soil pathways will be elimnated or
controll ed by the renedy.

Buri ed waste and subsurface soils will be contained by the RCRA type cap and the conpact shale
rock under the landfill. A |leachate plunme has been determned to be a problemonly in the
sout heast quadrant of the landfill. The | eachate collection and treatnent system should contro
the described | eachate probl em

USEPA has determined that there is not a current air contam nation problem However, during the
remedi al design further air nonitoring will be acconplished; and during the renedial action
on-Site air nmonitoring will be an integral part of the Health and Safety Plan and of field
oper ati ons.

The remedy is protective of the environment because the cap and the | eachate collection and
treatnment systemsignificantly decrease flora and fauna contam nation; and the | eachate
treatnent systemreduces the potential for significant contam nation of the Unnaned Tributary
and the piscatory and benthic species therein.

Site future risks will be reduced to within the 10[-6] to 10[-4] range for carcinogens and the
Hazard I ndices total for non-carcinogens will be less than 1.0

No unacceptabl e short-termrisks or cross-nedia inpacts will be created by inplenentation of the
r erredy.

9.2.2 Conpliance Wth Applicable or Relevant and Appropriate Requirenments (ARARs).

The sel ected alternative consists of closure of the fornerly permtted Smth's landfill in
accordance with KDNREPC and RCRA regul ati ons governi ng hazardous waste |landfill closures, along
with a sanpling programto nmonitor changes in ground water, surface water, and the effectiveness
of leachate treatnent. Alternative Ill is designed to neet the applicable or relevant and

appropriate requirenments (ARARs). The Federal ARARs include the Resource Conservation and
Recovery Act (RCRA) (42 USCA Section 6901 et seq and 40 CFR Part 264) and the Cean Air Act (42
USCA 7401 et seq and 40 CFR Part 50 and 61). State ARARs include: 601 KAR 1:025 --
Transportati on of Hazardous Materials and KRS 174.415 -- Hazardous Materials, Permts, Emergency
Procedures, Enforcenment; 401 KAR 34:240, 50:025, 51:010, 51:052, 53:010, 63:010, 63:020, 63:021
and 63:005 pertaining to air pollution and fugitive em ssions control requirenments; and 401 KAR
34: 070, and 47:040 pertaining to deed notices on solid or hazardous waste sites. For further

di scussion of Site ARARs, see Sections 7.6, 8.1.2, Table 9.1, and Sections 9.2.2.1 through
9.2.2.3

9.2.2.1 Resource Conservation and Recovery Act (RCRA)

Because sone di sposal of hazardous waste at the Smth's landfill occurred after the effective
date of the RCRA regul ation (Novenber 19, 1980) the requirenents of RCRA Subtitle C regulations
which are triggered by the selected renedy are applicable and nust be nmet. Section 264.310 of
RCRA Subpart N specifies the perfornmance-based requirenents for a cover at conpletion of

landfill construction. The cover systemfor the landfill will be a cap and cover system as
descri bed in RCRA guidance and will conply with the rel evant and appropriate RCRA regul ations
The cap will minimze mgration of liquid through the landfill, function with m ni mum

mai nt enance, pronote surface drainage, mnimze erosion, mninmze | eachate generation
accommodat e settling, and be |less than the perneability of natural subsoils present.



After construction is conpleted, the substantive nonitoring and mai nt enance requirenents
contained in Section 264.117 through 264.120 of Subpart Gw |l be conducted. The landfill will
be capped according to the standards in Subpart G Section 264.111 - d osure Perfornance
Standards. After the closure activities have concluded, a survey plat, as prescribed in Subpart
G Section 264.116, indicating the location and di nensions of the disposal area will be subnitted
to the local zoning authority, or to the authority with jurisdiction over local |and use, and

t he USEPA Region |V Regional Administrator as well as the Director, Division of Waste
Managenent, Kentucky Natural Resources and Environnental Protection Cabinet.

Monitoring (full-scan TCL/ TAL anal yses) of existing ground water nonitoring wells and surface
waters will occur sem -annually for the first five (5) years after construction is conplete and
thereafter annually for twenty-five (25) years. Monitoring of |eachate treatment effluent will
occur according to the plan established and approved by USEPA during the Renedi al Design. USEPA
may nodify the nonitoring plan during or after the R RA

9.2.2.2 dean Air Act (CAA

The dean Air Act (CAA) identifies and regulates pollutants that could be rel eased during
earth-noving activities associated with the excavati on of soils, sedinents, and drum wastes of
the landfill. The CAA, Section 109, outlines the criteria pollutants for which National Ar

Qual ity Standards (NAAQS) have been established. CAA Section 112, identifies pollutants for
whi ch there are no pertinent Anbient Air Quality Standards, those substances regul ated under the
Federal National Em ssion Standards for Hazardous Pollutants. The CAA Sections 109 and 112, is
an ARAR and the regul ations' standards will be conplied with during inplenentation of the
selected renedy. State regulations concerning the release of toxic air em ssions, and
reflecting pertinent CAA provisions, will also be satisfied.

9.2.2.3 @Gound/ Surface Water ARARs

Two groups of federal environmental standards and criteria are considered ARARs or TBCs for the
surface water at the Snmith's landfill: Safe Drinking Water Act (SDWA) Maxi mum Cont ami nant
Level s (MCLs) and dean Water Act (CWA) Anbient Water Quality Criteria (AWX). The CWA Section
304, is an ARAR for protection of surface waters relative to the area addressed by Operable Unit
Two activities.

State ARARs for the regulation of surface water at the Site which are nore stringent than
Federal requirements are included in the Kentucky Adm nistrative Regulations, Title 401, Chapter
5:031. Bluelick Creek, and its tributaries which receive drainage fromthe areas addressed by
both Qperable Units One and Two, are not specifically listed in the regulations and are,
therefore, not |ocation-specific ARARs. However, contam nant-specific surface water quality
standards are relevant to Bluelick Creek and its tributaries which provide an intermttent
surface water aquatic habitat.

Maxi mum Cont am nant Level s (MCLs) established under the Safe Drinking Water Act are TBCs. MCLs
are the maxi mum contam nant concentrations allowed in a regul ated public water supply and,
generally, in sole source ground water systens. These levels apply at the point of distribution
("at the tap") to public water systens having at |least fifteen (15) service connections or
regularly serving at |least twenty-five (25) individuals. Levels are based upon a chemcal's
toxicity, treatability (including cost considerations), and analytical limts of detection.

MCLs are TBCs at the Smith's landfill, because some small ground water systens near the |andfill
are currently being used as sources of drinking water, but have not received, and are not
expected to receive, contamnation fromthe Site. Hydrogeol ogi cal investigations reveal
localized mnor fractures in the shallow conpact shale in the general area of the Site. These
smal |, local fracture systens very slowy recharge during significant rain events and supply



smal | ampbunts of very low quality ground water to a few shallow wells in the area. Myst of the
resi dences in the nmobile home park and the surrounding area are on public water, which has as
its source the Salt River. A very fewresidences in the surrounding area obtain their water
fromeither the shallow ground water reginme (i.e., fromisolated fractures), fromcisterns
filled with rainwater or trucked water, or fromthe internmttent streans which run through the
stream val | ey upon which the nobile home park is built. The County is planning to extend public
drinking water lines to the few renaini ng unconnected residences in the area.

The ground water units in the shale strata as well as the ground water units in the deeper
limestone aquifer are classified by USEPA as dass Il ground water systens. Cdass Ill ground
wat er systens either produce water having a suspended solids concentration of at |east 10,000
ppm and/ or produce only 150 gallons or less per well per day. dass IIl is subcategorized
primarily on the basis of the degree of interconnection with surface waters or adjacent ground
wat er units containing ground water of a higher class. Subclass IIl Bis restricted to ground
wat ers characterized by a | ow degree of interconnection to adjacent surface waters or ground
waters of a higher class within the dassification Review Area. These ground waters are
naturally isolated fromsources of drinking water in such a way that there is little potentia
for producing additional adverse effects on human health and the environment. Were

hydr ogeol ogi ¢ data are available, the dassification Review Area can be subdivided to reflect
the presence of naturally occurring, ground water bodi es of variable size that nay have
significantly different use and value. These ground water bodies, referred to as "ground water
units", must be characterized by a degree of non-interconnection (between adjacent ground water
units) such that an adverse change in water quality to one ground water unit will have little
i kel i hood of causing an adverse change in water quality in the adjacent unit. Each ground
water unit can be treated as a separate subdivision of the Jassification Review Area. A
Classification Systemdecision is nade for the ground water unit or units potentially inpacted
by a specific activity. At the Smth's Farm Site, the ground water units under the area
addressed by Qperable Unit Two (the landfill and i mediately proxi mal areas) are

hydr ogeol ogi cal |y isolated fromthose ground water units under the nobile hone park and under
nearby residential areas.

The AWQC est abl i shed under the Section 304 of the CM are relevant and appropriate requirenents
at the Site. The AWX are established for protection of freshwater aquatic organisns. The AWXC
will be net at the point the treated | eachate di scharges to the cl osest surface water body,

i.e., the Unnaned Tributary. Monitoring shallow ground water, upgradi ent of the surface water
body and northeast of the area addressed by Operable Unit One (the M¥21 well cluster), wll
check conpliance with AWX

State criteria listed for waters used as a Wrm Water Aquatic Habitat (401 KAR 5:031) were nore
stringent than potential federal ARARs for three (3) contaminants and will be the ARARs for
those three (3) contaminants in lieu of the federal AWX for the sane contam nants.

401 KAR 34: 020, a State ARAR, involves the construction of a waste facility in a flood-prone
area or the potential increase in flooding hazards due to construction in a certain area. The
renmedi al design for the selected renedy will consider on-site flood-prone areas.

Locati on-specific ARARs will be addressed in the design docunents for the selected alternative
9.2.3 Cost-Effectiveness.

The selected renedy is cost-effective because it has been determ ned to provi de overal
effectiveness proportioned to its costs (present worth = $38,975,000). Table 8.0 conpares

estinmated costs associated with all five (5) alternatives. The sel ected renedy has a noderate
capital cost and O8M costs which are approxinately the sanme as the higher cost Alternatives IV



and V. In Alternatives IV and V the application of treatnent processes to the landfill's
el ectronagneti c anonalies do not elimnate the generation of landfill |eachate, but nerely
change the quantities of constituents in the | eachate

9.2.4 UWilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource
Recovery Technol ogi es to the Maxi mum Extent Practicabl e

USEPA has determined that the selected remedy represents the nmaxi numextent to whi ch pernmanent
sol utions and treatment technol ogies can be utilized in a cost-effective manner

Based upon the information presented, the selected renmedy will protect surface water and ground
water quality by reducing infiltration and | eachate production. It provides the best bal ance
anong all nine (9) evaluation criteria, with the followi ng being the nost inportant
considerations for the Site:

1. Conpliance with State and Federal requirenents for solid waste landfill closure;
2. Availability of equipnent and naterials;
3. Cost of construction, O & M

4, Elimnation of rain water infiltration and, thus, reduction in the volune of |eachate
rel eased, after treatnent, to the surface water; and,

5. Continued nonitoring to ensure the remedy continues to be protective of human health and the
envi ronnent .

9.2.5 Preference for Treatnment as a Principal Elenent.

The sel ected renmedy does not satisfy the statutory preference for treatnent because treatnent of
landfill waste, other than | eachate, is inpractical. The renmedy does not include treatnent of
any contamnated landfill waste matrix. Treatnent of the source of contamination (the entire
landfill) is technically inpracticable, because of the large volune of material, the known
heterogeneity of the material, and the | ow average contam nant concentrati ons believed to be
present. The feasibility of treating isolated, heavily contam nated areas is in question
because the nature and extent of anonal ous contam nation within the fill area has not been
quantified and woul d be very difficult (and costly) to quantify.

Alternatives IV and V woul d not provide any additional public health benefit over Aternative
111, landfill closure with nonitoring (the selected remedy), because existing conditions
currently do not pose an imedi ate, acute risk to hunan health and the environnment and the

pl anned | ow perneability RCRA-type cap will significantly reduce the generation of |eachate.

The operation of a |l eachate collection and treatnment system should dranatically reduce the
quantity of contamnants migrating to the Unnaned Tri butary, and other downgradi ent areas. The
nonitoring programthat will be inplemented as part of this action will detect changes in ground
water, surface water, and other media. These data will be reviewed as they are collected, so
that if significant degradation in the quality of these nedia is noted, then further action can
be initiated. The effectiveness of the renedy will be reevaluated at |east five (5) years after
conpl etion of the renedial action

9.3 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

There were two changes nade to the selected renedy fromthe tine the Proposed Plan and the RI/FS
Reports were rel eased for public comment to the time of the final selection of the renedy



(CERCLA Section 117(b)). The first change was to require the further investigation, better

del i neation, and disposal of the surficial netallic anonalies along the Unnamed Tri butary from
the Operable Unit Two area north to beyond the Qperable Unit One area. The second change was
nmade between the tinme the Proposed Plan was published and the signing of the Record-of -Decision.
The requirenent for a KPDES (NPDES) permt for the discharge of treated | eachate fromthe

| eachate treatnent systeminto the Unnaned Tributary was elimnated. According to Section
121(e) of CERCLA, and the NCP, an on-Site discharge does not require a permt; however, the
substantive requirements of the CW, Section 402, NPDES and the correspondi ng KPDES regul ati ons
wi |l be adhered to.



ATTACHVENT 5.0
Summary Tabl es of Analytical Results fromthe Operable Unit Two Renedi al |Investigation

5.3 -- Inorganic Results - Smith's Farm- Qperable Unit Two R Waste Sanpl es

5.4 -- Summary of Detected Organic Constituents- Smith's Farm Qperable Unit Two R - Waste

Sanpl es

5.5a -- Inorganic Results - Smith's Farm- Qperable Unit Two R Leachate Water Sanples

5.5b -- Summary of Detected Organic Constituents - Smith's Farm Qperable Unit Two RI - Leachate
Wat er Sanpl es

5.5¢c -- Summary of Detected Organic Constituents - Smith's Farm Qperable Unit Two RI - Leachate
Wat er Sanpl es (Conti nued)

5.6a — Inorganic Results - Smth's Farm- Qperable Unit Two R Leachate Sedi nent Sanpl es

5.6b -- Summary of Detected Organic Constituents - Smith's Farm Qperable Unit Two RI - Leachate
Sedi nent Sanpl es

5.6¢ -- Summary of Detected Organic Constituents - Smith's Farm Qperable Unit Two Rl - Leachate
Sedi nent Sanpl es

5.7a -- Inorganic Results - Smth's Farm- Qperable Unit Two R Surface Soil Sanples

5.7b -- Inorganic Results - Smth's Farm- Qperable Unit Two R Surface Soil Sanples

5.7c -- Pesticide/PCB Results - Surface Soil Sanples - Smith's Farm- Qperable Unit Two R -
Summary of Detected Constituents

5.8a -- Summary of Detected Organic Constituents - Smith's Farm Operable Unit Two Rl - Surface

Soi | Sanpl es

5.8b -- Summary of Detected Organic Constituents - Smith's Farm Operable Unit Two Rl - Surface
Soi | Sanpl es

5.8c -- Inorganic Results - Smth's Farm- Qperable Unit Two R Subsurface Soil Sanples

5.8d -- Summary of Detected Organic Constituents - Smith's Farm Operable Unit Two Rl -
Subsur face Soil Sanpl es

ATTACHVENT 5.1
Anal ytical data fromthe sanpling of the Unnamed Tributary

ATTACHVENT 7.0
Summary of Costs for Renedial Actions Alternatives

ATTACHVENT 7.1
Leachate Col |l ection and Physical Treatnent

ATTACHVENT 7.2
Col |l ection and Chemi cal / Physi cal Treatnent and Heavy Metal s Renoval

ATTACHVENT 7.3
Leachate Col |l ection and Chemi cal / Physical Treatnent for the Renoval of Heavy Metals and O ganics

ATTACHVENT 7. 4
Leachate Col | ection and Chemi cal / Physi cal / Bi ol ogi cal Treatnent for the Renmoval of Heavy Metals
and Organics

ATTACHVENT 7.5
Leachate Interceptor Trench Typical Detail



ATTACHVENT 8.0

Letter of Concurrence From
Commonweal th of Kent ucky

COMMONWEALTH OF KENTUCKY

NATURAL RESCQURCES AND ENVI RONMENTAL PROTECTI ON CABI NET
DEPARTMENT FCOR ENVI RONVENTAL PROTECTI ON

FRANKFORT CFFI CE PARK

14 REILLY RQAD

FRANKFORT KENTUCKY 40601

Sept enber 16, 1992

M. Tony DeAngel o, Jr.

SRPM KY/ TN Secti on NSRB

Wast e Managenent D vi sion

U S. Environnental Protection Agency
Region IV

345 Courtland Street, N E

Atlanta, GA 30365

RE: Snith's Farm CERCLA NPL Site
Brooks, Bullitt County, Kentucky
Qperable Unit Two

ROD Renedy

Dear M. DeAngel o:

The Commonweal th of Kentucky, Departnent for Environnental Protection has reviewed the proposed
remedy contained in the Record of Decision for Smth's Farm Unit Two. This renedy, which is
identified as Alternative 3 in the Feasibility Study, would essentially consist of consolidation
and capping of the landfill along with construction of a | eachate collection and treatnent
system Long termnonitoring of the site would continue after the renedy is inplenented.

The Commonweal th concurs with the proposed remedy. W look forward to working with you on this
site in the future.

Si ncerely,

Caroline P. Haight, Drector
Di vi si on of Waste Managenent



COMMONWEALTH OF KENTUCKY

NATURAL RESCURCES AND ENVI RONMENTAL PROTECTI ON CABI NET
DEPARTMENT FCOR ENVI RONVENTAL PROTECTI ON

FRANKFORT CFFI CE PARK

18 REILLY RQAD

FRANKFORT, KENTUCKY 40601

June 5, 1992

M. Tony DeAngel o, Senior Project Manager

U S. Environnental Protection Agency-Region |V
345 Courtland Street, N E

Atlanta, GA 30365

RE: Smith's Farm Operable Unit 2 Proposed Pl an
Dear M. DeAngel o:

We have reviewed the proposed plan for renedi ati on of operable Unit 2 at the Snmith's Farmsite
and believe that, if inplenented, it will be a major step forward in the reduction of health and
environnental risks. W also recognize EPA's obligation to provide cost-effective solutions for
sites on the National Priority List and it is obvious that you have made a painstaking effort to
provi de such a solution in this case.

It is the position of the Conmonweal th of Kentucky (and is clearly stated in the Nationa
Contingency Plan) that, where appropriate, engineering controls such as contai nment nust be
conbined with the treatnent of principal threats posed by a site. Therefore, while the
Commonweal th endorses capping the landfill and treating | eachate, we al so believe there nust be
a concerted effort to identify and treat "hot spots” within the fill.

Qur other concern with the proposed plan is that there is no renedial objective for contan nated
shal  ow groundwater. While collection of |eachate nay resolve this problem we reconmend a
contingency plan in the renedi al design for punping and treati ng of groundwater

Thank you for the opportunity to provide these comments. W are |ooking forward to being
involved in the remedi al design and renmedial action at Smth's Farm Pl ease keep us informed on
conti nui ng devel opnents.

Si ncerely,

Ri ck Hogan, Supervi sor
Federal Superfund Section
Super fund Branch

Di vi si on of Waste Managenent

RH kb



COMMONWEALTH OF KENTUCKY

NATURAL RESCURCES AND ENVI RONMENTAL PROTECTI ON CABI NET
DEPARTMENT FCOR ENVI RONVENTAL PROTECTI ON

FRANKFORT CFFI CE PARK

14 REILLY RQCAD

FRANKFORT, KENTUCKY 40601

Sept enber 16, 1992

M. Tony DeAngel o, Jr.

SRPM KY/ TN Secti on NSRB

Wast e Managenent D vi sion

U S. Environnental Protection Agency
Region IV

345 Courtland Street, N E

Atlanta, GA 30365

RE: Snith's Farm CERCLA NPL Site
Brooks, Bullitt County, Kentucky
Qperable Unit Two

ROD Renedy

Dear M. DeAngel o:

The Commonweal th of Kentucky, Departnent for Environnental Protection has reviewed the proposed
remedy contained in the Record of Decision for Smth's Farm Unit Two. This renedy, which is
identified as Alternative 3 in the Feasibility Study, would essentially consist of consolidation
and capping of the landfill along with construction of a | eachate collection and treatnent

system Long termnonitoring of the site would continue after the renedy is inplenented.

The Commonweal th concurs with the proposed remedy. W look forward to working with you on this
site in the future.

Si ncerely,

Caroline P. Haight, Drector
Di vi si on of Waste Managenent

CPH RH kb

c: Carl Mllanti
Far ough Fakhar pour



ATTACHVENT 9.0
Determ nation of Renediation Levels in Tables 9.0 a & b & C
DETERM NATI ON OF REMEDI ATI ON LEVELS I N TABLES 9. 0a, 9.0b, 9.0c

Remedi ation | evels for individual constituents were determ ned by bal anci ng acceptabl e
desirabl e risk | evels (noncarcinogenic and carcinogenic) with Contract Required Detection Linmts
(CRDLs) or Contract Required Quantitation Levels (CRQSs) so that renediation |evels were
significantly bel ow the Exposure Point Concentrations (EPCs). The fornulae on pages 3-30, 3-33
334, 3-39 and 3-40, and Appendix C, of the Ri sk Assessnent, Volune IIl of the Renedia

I nvestigation Report, were used to cal cul ate Renedi ation Levels fromDesired R sk Levels and
vice versa. Medium Soil/Sedinent CRDLs for Pesticide/ PCB TCL conpounds were defined by the PRP
| aboratory as being 15 tines the individual Low Soil/Sediment CRDL. Medi um Soil/ Sedi nent CRDLs
for Sem Volatile TCL conpounds were defined as being 60 tines the individual Low Soil/ Sedi nent
CRDL. The difficulty of analyzing sanples at both the Low and Medi um CRDLs was recogni zed
Oiginally, back calculations utilized those PRP | ab CRDLs. However, Contract Required
Quantitation Limts (CRQs) fromthe Exhibit C addendumto the USEPA Region |V ECBSOPQA Manual
were eventual ly utilized. The adjustnents of risk level relative to those CRQs was
acconplished by relating the risk contribution of an individual constituent to a specific
pathway. Standard CRQ.s from Exhibit C were used for Target Conpound List (TCL) conpounds and
standard CRDLs from Exhibit C were used for Target Analyte List (TAL) conpounds. As a practica
matter, one has to be able to assure detection and quantitation of a constituent before one can
assign a risk to that concentration relative to a specific pathway. Nunbers have been rounded
wher e appropri ate.

EXHBIT C
TARGET COMPOUND LI ST (TCL) AND CONTRACT REQUI RED QUANTI TATION LIM TS (CRQL)

NOTE: The values in these tables are quantitation limts, not absolute detection limts. The
anount of material necessary to produce a detector response that can be identified and reliably
quantified is greater than that needed to sinply be detected above the background noise. The
quantitation limts in these tables are set at the concentrations in the sanple equivalent to
the concentration of the |owest calibration standard anal yzed for each anal yte

Specific quantitation limts are highly matrix dependent. The quantitation limts listed herein
are provided for guidance and nay not always be achi evabl e.

The CRQL values listed on the follow ng pages are based on the anal ysis of sanples according the
specifications given in Exhibit D. For each fraction and matrix, a brief synopsis of the
sanpling handling and analysis steps is given, along with an exanple calculation for the CRQL
value. Al CRQ values are rounded to two significant figures. For soil sanples, the noisture
content of the sanples is not considered in these exanple cal cul ations

Note that the CRQL values listed on the preceding page nmay not be those specified in previous
CLP Statenments of Wrk. These values are set at concentrations in the sanple equivalent to the
concentration of the | owest calibration standard specified in Exhibit D VOA. Lower quantitation
limts nay be achievable for water sanples by enploying the Statenent of Wirk for Low
Concentration Water for Organi ¢ Anal yses.

VCOLATI LES

Wat er Sanpl es



A5 nL volune of water is purged with an inert gas at anbient tenperature. The volatiles are
trapped on solid sorbents, and desorbed directly onto the GO Ms. For a sanple with conpound X at
the CRQL of 10 ug/L:

(10 ug/L) (5 nL) (10[-3] L/m) - 50 x 10[-3] ug - 50 ng on the GC col um

Low Level Soil/ Sedinent Sanpl es

A5 g aliquot of the soil/sedinent sanple is added to a volunme of water in a purge tube, heated
and purged with an inert gas. The volatiles are trapped, and | ater desorbed directly onto the
GO/ MB. For a sanple with compound X at the CRQ of 10 ug/Kg:

(10 ug/Kg) (5 g) (10[-3] Kg/g) - 50 x 10[-3] ug - 50 ng on the GC col um

Medi um Level Soil/ Sedi nent Sanpl es

A 4 g aliquot of soil/sediment is extracted with 10 nL of nethanol, and filtered through gl ass
wool. Only 1 nL of the nethanol extract is taken for screening and analysis. Based on the
results of a GOJFID screen, an aliquot of the nmethanol extract is added to 5 nL of reagent water
and purged at anbient tenperature. The largest aliquot of extract considered in Exhibit D

is 100 uL. For a sanple with conpound X at the CRQ of 1200 ug/Kg:

(1200 ug/Kg) (4 g) (10[-3] Kg/g) - 4800 x 10[-3] ug - 4800 ng

This material is contained in the 10 nL met hanol extract:

(4800 ng)/ 10 nL - 480 ng/nL

O which, 100 uL are purged fromthe reagent water.

(480 ng/mL) (100 uL) (20[-3] mi/uL) - 480 x 10[-1] ng) 50 ng on the GC col um

Note that for both I ow and nedi um soil/sedi ment sanples, while it may affect the purging
efficiency, the volune of reagent water used in the purging process does not affect the

cal cul ati ons.

SEM VCOLATI LES

Wat er Sanpl es

A1l L volune of water is extracted in a continuous |liquid-liquid extractor w th nmethyl ene
chloride at a pH of approximately 2. This extract is reduced in volune to 1.0 nL, and a 2 uL
volume is injected onto the GO Ms for analysis. For a sanple with conpound X at the CRQL of 10
ug/ L:

(10 ug/L) (1 L) - 10 ug in the original extract

When the extract is concentrated, this material is contained in the 1 nL concentrated extract,
of which 2 uL are injected into the instrunent:

(10 ug/nL) (2 uL) (10[-3] nL/uL) - 20 x 10[-3] ug - 20 ng on the GC col um

Low Soi | Sanpl es



A 30 g soil sanple is extracted three tines with nethyl ene chloride/acetone at anbi ent Ph, by
sonication. The extract is reduced in volune to 1.0 nL, and a 2 uL volune is injected onto the
GO Ms for analysis. For a sanple with conpound X at the CRQL of 330 ug/Kg:

(330 ug/Kg) (30 g) (10[-3] Kg/g) - 9900 x 10[-3] ug - 9.9 ug

When the sanple extract is to be subjected to Gel Perneation Chromatography (required) to renove
hi gh nol ecul ar weight interferences, the volune of the extract is initially reduced to 10 ni.
This 10 nL is put through the GPC colum, and only 5 nL are collected off the GPC. That 5 nL
voluneis reduced to 0.5 nL prior to analysis. Therefore

(9.9 ug/10 nL) (5 nL) - 4.95 ug

This material is contained in the 0.5 nL extract, of which 2 uL are injected into the
i nstrunent :

(4.95 ug/0.5 nL) (2 uL) (10[-3] mbi/uL) - 1.98 x 10[-2] ug) 20 ng on the GC col um

Medi um Soi | Sanpl es

A1l g soil sanple is extracted once with 10 nL of nethyl ene chloride/acetone, which is filtered
t hrough gl ass wool to renove particles of soil. The filtered extract is then subjected to GPC
clean up, and only 5 nL of extract are collected after GPC. This extract is reduced in vol une
to 0.5 nL, of which 2 uL are injected onto the GO M5. For a sanple with conpound X at the CRQL
of 10, 000 ug/ Kg:

(10,000 ug/Kg) (1g) (10[-3] Kg/g) - 10 ug

This material is contained in the 10 nL extract, of which only 5 nL are collected after GPC

(10 ug) (5 ni/10m) - 5 ug

The volunme of this extract is reduced to 0.5 nL, of which 2 uL are injected into the instrunent:
(5 ug/0.5 m) (2 uL) (20[-3] mL/uL) - 20 x 10[-3] ug - 20 ng on the GC col um

Ei ght semivol atile conpounds are calibrated using only a four point initial calibration, with
the I owest standard at 50 ng. Therefore, the CRQ values for these eight conpounds are 2.5
tines higher for all nmatrices and | evels.

PESTI Cl DES/ AROCLCORS

Wat er Sanpl es

A1l L volune of water is extracted three tinmes with nethylene chloride or by a conti nuous
liquid-liquid extractor. This extract is reduced in volune to approxinately 3-5 niL, and diluted

up to 10.0 nL with clean solvent. Wen Gel Perneati on Chronatography is performed, only 5 of the
10 nL of extract are collected after GPC

Regardl ess of whether GPCis perforned, either 1.0 or 2.0 nL of the 10.0 nL of the origina
extracts are taken through the renmining clean up steps (Florisil and sul fur renoval). The
vol ume taken through Florisil cleanup and the final volunme of the extract after the clean up
st eps depends on the requirenents of the autosanpler. |f the autosanpler can handle 1.0 niL
final extract volunes, this is the volune taken through Florisil and the final volune. If the



aut osanpl er cannot reliably handle 1.0 nL volunes, the volunme is 2.0 nL. Wen using an
aut osanpl er, the injection volune nmay be 1.0 or 2.0 uL. Manual injections nust use a 2.0 uL
i njection vol une.

For a sanple with conpound X at the CRQ of 0.05 ug/L and an autosanpler requiring a 1.0 niL
vol urre:

(0.05 ug/L) (1 L) =0.05ug in the original extract
This material is contained in the 10.0 nL of extract:
(0.05 ug)/ (10.0 L) = 0.005ug/ nL

O which, only 1.0 nL is carried through the remaining clean up steps. For a final extract
volume of 1.0 nL and a 1 uL injection vol une:

(0.005 ug/m) (1 uL)(10[-3] mL/uL) =5 x 10[-6] ug =5 pg on the GC col um
Soi | Sanpl es

There is no differentiation between the preparation of |ow and nmedium soil sanples in this
nmethod for the analysis of pesticides/Aroclors. A 30 g soil sanple is extracted three tines
wi th nethyl ene chl ori de/ acetone by sonication. The extract is reduced in volune to 10.0 niL and
subj ected to Gel Perneation Chronatography. After GPC, only 5.0 nL of extract are coll ected.
However, as with the water sanple described above, either 1.0 or 2.0 nL of that extract are
subjected to the other clean up steps, so no loss of sensitivity results fromthe use of GPC
Fromthis point on, the soil sanple extract is handled in the sane fashion as the extract of a
water sanple. For a sanple with conpound X at the CRQL of 1.7 ug/Kg:

(1.7 ug/Kg) (30 g) (10[-3] Kg/g) =51 x 10[-3] ug =51 ng in the original extract
This material is contained in the 10.0 nL of extract:
(51 ng)/ 10 nL = 5.1 ng/nL

O which, only 1.0 or 2.0 nL are carried through the renaining cleanup steps. For a fina
extract volurme of 1.0 nL and a 1 uL injection vol une:

(5.1 ng/m) (1 uL)(10[-3] nL/uL) =5.1 x 10[-3] ng) 5 pg on the GC col um.

For either water or soil sanples, if the autosanpler used requires a 2.0 nL final volune, the
concentration in the 10.0 nL of extract above renains the sane.

Using a 2 uL injection volune, twice the total nunber of picograns are injected onto the GC
colum. However, because the injection volune nust be the sane for sanples and standards, twice
as much material is injected onto the colum during calibration, and thus the anmount of conpound
X injected fromthe sanple extract is equivalent to the amount of conmpound X injected fromthe
calibration standard, regardl ess of injection volune.

If a single injection is used for two GC colums attached to a single injection port, it may be
necessary to use an injection volune greater than 2 uL



